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FOREWORD

This unclassified bibliography on Laser Hazards and Safety

has been compiled from the Defense Documentation Center's

data bank. The references cover the period of January 1962 1
through June 1971.

Included a e Corporate Author-Moni'orlng Agency, Subject,

and Title indexes.

BY ORDER OF THE DIRECTOR, DEFFMSE SUPP Y AGENCY

OFFICIAL

iBRT B, STEGIA ,JR.

Administrator

Defense Documentation Center
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The following is 4 selective list of titles of bib-

liograph~ies related to this topic. Additional titles of

other schedu ed bibs also appear on the back cover.

* CANCER

GALLIUM LASERS

RADIATION CHEMISTRY

RADIATION DAMAGE
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UNCLASSIFIED

DOC REPORT BIBLIOGkAPHY SEARCH CONTROL NO- /ZZZZZ

AO-264 393

NEO yORK UNIV N Y SCHOOL OF MEDICINE

PHOTOCOAGULATION PRODUCED BY A COHERENT LIGHT
SOURCE Iu)

UEC 61 IV ZARETMILTON M.IdREININiGOODOIN Mol
CONTRACTI AF30 602 2215

UNCLASSIFIED REPORT

r DESCRIPTOkS: *EYE PIGMENTS, *LIGHT* *MASERS*
ELECTROMAGNETIC WAVES# EYE* HALARDSo LASERS, PATHC...c~y,

wOUNDS * INJURIES (U)

ABIOTIC EFFECTS OF A PULSED BEAM OF LIGHT PRODUCED
bY A LASER (LIGHT AMPLIFICATION BY STIMULATED
EMISSION OF RADIATION) DEViCE WERE INVESTIiATEDs
LASCRS OR OPTICAL MASERS EMIT RADIOFREQUENCY
ELECTRO.MAGNETIC ENRGY t AVING MICROWAVE
CHARACTERISTICS* THE RETINA AND IRIS OF RABBITS
WERE EXPOSEw TO SINGLE PULSES AND EXHIBITED
INSTANTANEOUS THERMAL LESIONS AFTER EACH EXPOSURE TU

THE COHERENT LIGHT SOURCE. POTENTIAL HAZARDS ARE
CONSIDERED IN THIS PRELIMINARY REPORT, (AUTHOR) (U)

U 1
UN¢CLASSIFIED /ZlZ1Z



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZZZLI

AO-B5 6q7 6/lb 6/5
ARMY MEDICAL RESEARCH LAS FORT KNOX KYRUBY ASER tFFECTS ON OCULAR STRUCTURES, iU)

JAN 66 lOP JONES tARTHUR E.
MCCARTNEYvALAN jo ;

REPTs NO, USAMRL-653
PROJ: UA-3AO1ISOIA7|l
TASK: 05

UNCLASSIFIED 
REPORT

DESCRIPTORs: (*EYE, RADIATION INJURIES), (*LASERS,RADIATION INJURILS), CORNEAt 6ENSES, RETINA*
EYE PIGMENTS, PATHOLOGY, BURNS, 04STOLOGYoOPHTMAL40LOGY, MLDICAL EQUIPMENT, RADJAfION
MAZARDS, RUBY 

(U)
RUBY LASER EFFECTS ON OCULAR STRUCTURES.

I

2
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UNCLASSIFIED

DOC REPORT BIBLIOGRAP,;f SEARCH CONTROL NO, /ZZZZI

AD07 37a 6/5
EDGEWOOD ARSENAL MO
EVALUATION OF THE MLCHANISM OF SOME PHYS!CAL FFFECTS
OF LASERS ON T14SUE, I U

OESCRIPTIVE NUTEl TECHNICAL REPT, JUL 63-OCT 65j
AUG 66 41P MENDELSON ,JANICE A. ICOOK

NORMAN D. ;UEAPMANJAMES R
PROJ: OA-IMO2SOAOW7
MONITOR: EATR '005

pUNCLASSIFIED REPORT

DESCRIPTORS$ (oLASERSp RADIATION INJURIES),
rAZAROS, HUMANS, RABBITS, WOUNDS * INJURIES,
PENETRATION, TISbUES(BIOLOGYi, THERMAL
RADIATI3No INTENSITY, FOCUSING IU)

THE PURPOSE O THESE STUDIES WAS TO DETERMINE
WMETHER THERE IS ANY SIGNIFICANT HAZARD TO MAN

ACCIDENTALLY EXrUSEU TO A LASER BEAM STRIKING
* RE THAN THE EYES, THIS *ORK CONCERNS ACUTE

OF SURGICAL SqGNIF|CANCE, WITHOUT
.tATION OF LONG-TERM EFFECTS, THE MAXIMUM
. ENSITY TESTED WAS ABOUT 7000 JOULES/2

.LL:2ILCONOS IN A 48 CM SPOT SIZE, OBTAINED WITH s
NEODYItmOOPED GLASS LASER ROD, A qQ-SPOILf LASER

)LAL .7G ABOUT 3 JOULES WITH ABOUT IOOU,O0Q WATTS
MAx j EAK POOER WERE ALSO USED, BOTH 6TERmALS
AN 1LSURIE EFFECTS WERE TESTED, THE FORMER BEINt.
HO *4KEO IN THE eLONG-PULSEt MODE AND THE LATER IN

AT-PULSE* AS CAN BE PREDICTED FROM KNOWN
Pn 4. PRINCIPLES, DESPITE INTENSE EFFECTS AT THE
0;N-T OF 'IMPACT,' ALL OF THESE ARE SO RAPIDLY
ATNUATED UN PASSAfE THROUGH TISSUE THAT, EXCEPT
POSS|bLY IN THE EYE, NO SURGICALLY SIGN!FICANT OAm&Gr
TO INTACT LARGE ANIMALS OR MAN SHOULD 6- EXPECTED

FOLLONING ACCIDENTAL EXPOSURE TU LASER.
(AUTHOR) iu)

3
UNCLASSIFIED /ZaZ



UNCLASSIFIED

DDC REPOR7 BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZI

AU-607 718

NAVAL TNAINING DEVICE CLNTEA PORT WASHINGTON 
N Y

BIOLOGICAL EFFECTS OF LASERS: SAFEiY RECOMMENDATIONS

AND A COMMENT IN THE CONCE
P T OF OCULAR OAMAiE* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,

JUL 64 lIP CIRINCIONEPi-UL A* I

MONITOR; NAVTRADEVCEN , IMIS

UNCLASSIFIED REPORT

SVPPLEENTARY NOTE, THIS PAPER WAS PRESENTED AT THE
ANNUAL CONFERENCE ON THE BIOLOGIC "FFECTS OF 

LASER

RADIATION (1 ST). HELD AT THE ARAEU FORCES

iNSTITUTE OF PATHOLOiYt NALTER REED 
ARMY

HOSPITAL, fASHINGTON, O* Cos 30 APR' MAY 4*

DESCRIPTORSI (OLASERS, BURNS), teSAFLTY. LASERS),

VISION, EYE, SAFETY, OPHTHALMOLOGY, BLINDNESS, RETINA.

TISSUES (8COLOGY)o NECROSIS, SKIN, PATHOLOGY, HUMANS,

EYEGLASSES 
(u)

THE BIOLOGICAL EFFECTS OF LASER RADIATION ARE

JISLUSSED WITH PARTICULAR EMPHASIS ON OCULAR DAMAGE.

SINCE LASERS ARE 3EING EMPLO;ED WITH INCREASING

FREIUENCY, AND SINCE A SAFETY HAZARD EXISTS, SPECIFIr

SAFETY RECOMSENDATIONS ARE MADE. A BEHAVIORAL

A5SESSMENT OF VINUAL IMPAIRMENT IN ADDITION TO

HISTOLOGICAL OR OPHTHALMOLOGICAL MEASUREMENT OF

CAMAGE IS DILUC$SED AND THE ADVANTAGES OF SUCH

ASSCSSMrNT UESCRIBEU. (AUTHOR) 
(U)

UNCLASSIFIED /ZZZZZ
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QDC REPORT B1BLIOGNAPHY SEARCH CONTROL NO. /ZZZZZ

AO-612 q

ARHmo rORCES NT OF PATHOLOGY *ASHINGTON 0 C

ANATOMIC AND HISTOCHEMICAL CHANGES IN SKIN AFTER

LASER IRRAC ATION. fUl

.3 9P HELWlGELSON B. IJON4So

SALLACE A, IHAYLSJUOE Re IZEITLERsLLMAR He

UNCLASSIFIED REPORT

SUPPLE"ENTARY NOTE:. PUB* I.N FEDRATION PROCEEDINgS

IUoSel V24 N1 PTIII sUPPiI' fS83-S91 JAN-FEB 1"6S

(CUPIES NOT AVAILABLE TO DOC OR CLEARINGHOUSE

CUSTOMERit

OESCRIpTORS; (EPATHOLOGYs LASERS)* (*LASERS@ PATHOLOGY).

mISTOLOGICA;. TECHNIQUESI SKIN' BURNS. CELLS (BIOLOGY).

OOUNDS AND INJURIES. ENZYMES, PROTEINS, SWINE IU)

THIb PRELIMINARY STUDY WAS DESIGNED TO EVALUATE THE

LASCR-INDUCED ALTERATION5 OF SiRUCTURE AND ENZYME

ACTIVITY IN THE MAMNALIAN SKIN AT DIFFERENT ENERGY

EXPOSURES. (AUTHOR) (U|

U ii.

5
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD-6I.i 4iCI
AKMLD FORCES INsT OF PATHOLOSY WASHINGTON D C
CENTRAL NERWUUS SYSTEM EFFECTS OF LASER RADIATION,

(U)

63 lip EARLEKENNETH M. ICANPENTER.

STIRLING IRUESSMANNUROSIROSSMARTIN A, I
HAYESIJo Re I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: PUB. IN EDERATION PROCEEDINGS
IUoS.) VZ. N1 PT1|I SUPPIiq PS129-39 JAN-FEB 1965
iCOPIES NOT AVAILABLE TO DoC OR CLEANINGHOUSL
CUSTOMERS).

OESCRIPToRsI (OPATHOLOGY, LASERS), (eLASERSt PATHOLO4Y).
(oBRAIN, WOUNDS AND INJURIES)t CENTRAL NERVOUS SYSTEM.
HAIR, COLOR, HEAD, BURNS, HEMORRHAGE, SKIN, ICE, RATS.
MONKEYS (U)

EXPERIMENTS WERC CONDUCTED TO DETERMINE THE EFFECTS
OF FOCUSED AND UNFOCUSED LASER RADIATION UPON THE
SCALPO CRANIUMo AND BRAIN PARENCHYMA OF MICE AND
RATS. WITH AN UNFOCUSED BEAM, NO GROSS oN
MICROSCOPIC LESIONS OF THE BRAIN PARENCHYMA WERE
PRODUCED WHEN THE BEAM WAS DIRECTED ONTO THE INTACT

AND UNSHAVED SCALP AND CRANIUM, WITH A BEAM FOCUSED
ON THE UNSHAVED SCALP THE SKIN WAS dURNED, BUT THE
CRANIUM WAS INTACT. SUBDURALo SUBARACHNO!Ds 'N
FOCAL INTRACEREBRAL HEMORRHAGE WAS PRODUCED IN THE

BRAIN PARENCHYMA OF MICE BUT NOT OF RATS JNDER THEE
CONDITIONS. WHEN THE BEAM WAS AIMED ONTO THE HEAD
AND FOCUSED SO THAT THE FOCA' POINT WOULD BE INSIDE
THE CRANIUM AND iITHIN YHE BRAIN PARENCHYMA ALONG A
TRACK THAT CORRESPONDED WITH THE FOCAL DEPTH, MOST UP
THE MICL DIED WITHIN MINUTES AFTER SUCH EXPERIMENTS
*HE! THE OUTPUT WAS ABOUT 20-.O JOULES. SIMILAR

Lti:'Ns WERE PRODUCED IN RATS, BL'  THE RATS WERE LESS
AFFECTEo GENERALLY AND THE RESULTS WERE NOT
IMMEDIATELY FATAL. THE EXPERIMENTS SUGGEST THAT

THE HUMAN HAIR. bCALP, AND SKULL WOULD BE
SUFFICIENTLY THICK AND DENSE TO PROTECT THE BRAIN

FROM FOCUSEO OR UNFOCUSED LASER RADIATION UP TO THE
QO-JOJLE OUTPUT AND PROBABLY MUCH HIGHER ENERGIES,
BUT THE BRAINS UF SMALL ANIM&LS SUCH AS RATS AND MICE

CAN BE SEVERE.Y DAMAGED BY A FOCUSED BEAM THAT IS
PARTIALLY TRANSMIrTED THROUGH THE SCALP AND SKULL.
(AUTHOR) (U)

6
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LZZZL

AD-6b 46V
ZARET FcoUOATION INC SCARSDALE N Y
EFFECTS OF ELECTROMAGNETIC RADIATION ON BIOLOaICAL
SYSTEMS. *U)

DESCRIPTIVE NOTEI ANNUAL PROGRESS REPT, FOR IS JUN 64-1
APR 6 ,

APR &5 'P ZARETMILTON M, I
CONTRACT: DA MD9 193 64Q136

UNCL. $S!FIED REPCRT

SUPPLEMENTARY NOTk: AVAILABLE ONLY FOR REFERENcL JSF AT
ODC FIELD SERVICES. cOPY IS NOT AVAILABLE FOR PUBLIC
SALE.

DESCRIPTIRS: (OELECTROMA6NETIC WAVES, RADIODIOLOGY).

(.RAUIOBIOLOGY, L6ECTROMACNETIC RAVES, (OLASERS,

NAOIOBIOLOGY)s RETINA. LYE# RABBITS. VISION, VISUAL
ACUITY* oPHTMALMULOGYg ELECTROENCEPHALOGRAPHY, DAMAGE,
TISSUES (BIOLOGY), ADAPTATION (PHYSIOLOGY), NEOOYMIUM.
ULTRAVIOLET RADIATION, FLUORESCENCE (U)
IDENTIFIERS: ELECTROPHYSIOLOGY,
ELECTRORETINOGRAPHY (U)

CONTENTS: NEODYMIUM LASER .IRRADIATION OF RABBIT
EYE; EFFECTS OF LASER RADIATION ON VISUAL FUNCTION,
ELECTRORETINOGRAM AND CORTICAL EVOKED RESPONSEO
OCULAR FLUORESCENCE WITH ULTRAVIOLET LIGHT, IU)

7
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DO( REPORT BISLIOGRAPHY SEARCH CONTROL NO. /ZZZZL

AD-617 9 1J
AUTONTICS DOWNLY CALIF
OCCUPATIONAL LASER MiZARDS- A SURVEY OF THE
LITERATURE, (U)

DESCRIPTIVE NOTE: REPTo FOR 1956-196S#
JUL 65 ziP KINNEYsMARNEL.E I

REPT. NO. T5-1246/3111

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEI AVAILABLE COPY WILL NOT PERMIT FLtLLY
LEGIL E REPRODUCTION. REPRODUCTION WILL BE MADE IF
REQUESTED BY USERS OF DOC. COPY IS AVAILABLE FOR PJSLIC
SALE.

DESCRIPTORS: (*LASERS, HAZARDS), (OBIBLIOGRAPHIESs
LASERS), SAFETY DEVICESt EYE, VISION. RETINA,
EYE 4LASSESs PROTECTIVE CLOTHING, SKIN, BURNS&
TISSUES(8IOLOGY), PATHOLOGY* OPHTHALMOLOGY,
PHYSIOLOhY, INDUSTRIAL MEDICINE, INDEXES.
ABSTRACTING, REVIEWS (U)

THE NEED FOR GUIDELINES TO PROTECT PERSONNEL
INvOLVEo IN LASER RESEARCH IS GENERALLY RECOGNIZED.

THE LITERATURE REVEALS. HOWEVER, THAT VIENS DIFFER
AS TO N4AT PRECAUTIONS SHOULD BE REQUIREO, THIS
BIBLIOGRAPHY CONTAINS qB ENTRIES ARRANGED
ALPHABETICALLY 4Y AUTHOR# AND INCLUDES PAF,4S
PUBLISHED IN THE OPEN LITERATURE AND REPORTS OHICH

MAY BE OBTAINED THROUGH THE DEFLNSE DOCUMENTATION
CENTER. THE PtRIOD OF TjME .3VERED IS FROM 1916
THROUGH MAY 1946o (AUTHOR) ful

UF 1

8
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UNCLASSIFIED

DOC REPORT BILIOGRAPHY SEARCH CONTROL NO. /ZZZZL

AD-622 390
PHILCU NEWPORT dEACM CALIF AERONUTRONIC OIV
CHEMICALLY PUMPED LASER SYSTEM, (U)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO* to 2% JUN
64-31 JUL 65,

AUG 6S 31P BYRONob IKUBYW. ;LAwpENCE,0.IFINIZIEoR, V. I
REPT, NO* U-3269
CONTRAcT: DA36 034AMCO3G2T
PROJ: IFs 238saD368

UNCLAbSIFIEO REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS; (OLASERS9 PUMPING(ELECTRONICS))o
I@PUMPINGI(LECTRONICS)o LASERS)* (oENERGY
CONVERSION, CHEMICAL REACTIONS)o (eCHEMICAL
REACTIONbo PUMPING(ELECTRONICS)), PYROTECHNICS.
SHOCK TUBES. XENONs SHOCK WAVES, OPTICSo EYE,
MONEYS. BURNs (U)
IDENTIFIERS: CHEM7iCALLY PUMPED LASERS (U)

A SUMMARY 1 CiVEN OF* THE STATE OF THE ART IN
CHEMICAL PUMPING OF LASERS, THE POTENTIAL PERFORMANCE
BY VARIOUS APPROACHES IS EVALUATED, AND THE SPECIFIC
APPROACH CHOSEN FOR FURTHER DEVELOPMENT UNDER THIS
CONTRACT IS DESCRIBED* THM PROGRAM PLAN FOR THE
REMAINDER OF THE CONTRACT IS OUTLINED AND PROGRESS
DURING THE PAST QUARTER IS DESCRIBED* ouRIN6 THIS
QUARTER AN EXPERIMENTAL EVALUATION OF VARIOUS
RADIATION COUPLING hEQMETRIES AND WINOON MATERIALS
LED TO A SUCCESSFUL TEST IN WHICH LASER ACTION WAS
PRoDUCEo IN A RUBY bY SHOCK HEATED XENON- A
SUMMARY IS ALSO GIVEN OF EARLIER ST4DES BY THE
BO-TECHNOLIGY DEPARTMENT OF THE PHILCO C
AND E DIVISION, BLUE SELL* PENNSYLVANIA,
WHICH WERE DIRECTED TOWARD MEASURING EYE DAMAQE IN
MONKEYS CAUSED BY LASER IRRADIATION* (AUTHOR) (U)

9
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UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZZZ

AU-62b 478 6/5
GEoRGL OASHINGTON UNIV WASHINGTON 0 C
OBSERVATIONS ON EARLY PATHOLOGIC EFFECTS OF PHOTIC
INJURY TO THE RABBIT RETINA. A LIGHT AND ELECTRON
MICROSCoPIC STUDY. IUI

APR 65 23P FINE.BEN S. IGEENAETS.9ALTER
Jo

CONTRACT: DA-Q9-193.MO-268O *DA-q9-q6-XZ-IOZ

UNCLA5SIFIEO REPORT
AVAILABILITY, PUBLISHED IN ACTA OPHTHALMOLOGIcA

VQ3 P684-91 I96S, COPIES TO ODC USERS ONLY.
SUPPLEMENTARY NOTE! PREPARED IN COOPERATION WITH ARM40
FORCES INST. OF PATHOLOGY, WASHINGTON, D. C.
oPHTHALMIC BRANCH AND MEDICAL COLL- UF VIRGINIA.
OEPTS. OF OPHTHALMOLOGY AND BIOPHYSICS. RICHMOND.

DESCRIPTO s: (*RETINA, PATHOLOGY). LIGHT. OOUNDS
+ INJURILS, XENON LAMPSt LASERS,
PHOIORECEPTORS, EYE. HAZARDS, RADIATION
INJURIES. ORiANI PIGMENTS9 TISSUES(b|OLOGY)g
MICROSCOPY, LLECTRON MICROSCOPY,
THRESHOLOSIPHYS|OLOGY)o MORPHOLOfiY(BIOLOGY)o

OPHTHALMOLOGYs RABBITS (Ul

MILD RETINAL LESIONS, S HOURS OLD. PRODUCED BY A

PULSE0 XENONLAMP PHOTOCOAGULATOR AND BY A RUBY ROD

LASER WERE COMPARED BY LIGHT AND ELECTRON MICROSCOPY.
THE PHY$ICA6 PARAMETERS OF EXPOSURE TIME, DIAMETER
OF THE dEAM AT THE RETINAi. PLANE, AND RETINAL DOSE
WERE VERY SIMILAR FOR BOTH METHODS. THE
OBSERVATIONS INDICATE THAT THE SITE OF EARLIEST
TISSUE cHAN6E LIES WITHIN THE PIGMENT EPITHELIAL
CELL, MORE SPECIFICALLY IN THE FRAGILE SYSTEM OF
SMOOTHSORFACED ENoOPLASMIC RETICULUM OCCUPYING THE
APICAL AND MIDZONAL CYTOPLASM. IN MORE SEVERE
LESIONS. A NONSPECIFIC GRANULATION EFFECT WAS
OBSERVEu IN THE PIGMENT CPITHELIUN AND PHOTORECEPToR
CELLS ArTRIBUTEU TO FOCAL DENSIFICATION OF LELL
MEMBRANES AND OF THE ADJACENT CYTOPLASMIC GROUND
SUBSTANLE. MORPHOLOGIC EVIDENCE IS PRESENTED
INDICATING ABSENCE OF TRANS-SYNAWTIL OEGENENATSnN
FROM THE PmOTORECEPTOR CELLS WITHIN THE LIMITED Timt
INTERVAL i5 HR.) OF THE EXPERIMENTS. THE
OBSERVATIONS ALSO SUPPORT THE BELIEF THAT THE

INTRACELLULAR CmANGLS ARE NONSPECIFIC. VARYING CNLY
IN CEG Lk OF SEVERITY* IAuTHORI (U)

10
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UNCLASSIFIED

DDC REPORT,BIBLIOGRAPHY SEARCH CUNTROL NO, /ZZZZZ

A[-629 962 6/10 6/5
ARMED FORCEb INST OF PATHOLOGY OASHINGTON D C
TPM-2: EFFECTS OF LASER IRRADIATION ON THE SKIN,

(U)

65 aP KUHNSJ. G * |NELWIGPE, S. (

STEIN9M, ;HAYES,J, R, I

UNCLASSIFIED KEPONT
AVAILABILITY: PUdLISHED IN NEREM RECORD, A
DIGEST oF PAPERS PRESENTED AT THE NORTHEAST ELECTRONICS
RESEARCH ANU ENGINEERING MEETING ON NOVEMBER 31 '(
AND So 1965. COPIES TO DOC QSERS ONLY,

SUPPLEMENTARY NOTE: ALSO INCLUJES B1%OGICAL EFFECTS
OF LASER RADIATION II#

DESCRIPTORS: (OLASERS, RADIATION INJURIES),
(@RADIOBIOLOGYo LASERS)s PATHOLOGY, SKIN,
BURNSe RUBY. DOS.,,G, ORGANIC PIGmENTS,
ENZYMES, TEMPERATURE, TISSUES(BIOLOGY),
dIOPSY1 HISTOLOGY SWINE (U)

EXPERIMENTS WERE CONTINUED TO EVALUATE THE EFFECTS
OF NON Q-SWITCHED RUBY LASER IRRADIATION ON SKIN,
INVESTIGATION ' *ERE DIRECTED TOWARD ESTABLISHING
MINIMAL DOSEj Of LASER IRRADIATION THAT PROOUCEo
INJURY, EVALUATING THE EFFECT OF THE IRRADIATION ON
PIGMENTED VERSUS NON-PIGMENTED SKIN, CORRELATING Tmt
STRUCTURAL AND ENZYMATIC CHANGES WITH PREDICTED
TEMPERATURES OCCURING IN THE SKIN AFTER A GIVEN OuSE.
AND UNDERSTANDING THE LESIONS IN TERMS Of THE
PHY5ICAL CHARACTERISTICS OF THE BEAM.' (U)

11
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DOC REpORT SIBLIOGRAPHY SEARCH CONTROL NU, /ZZZZZ

AD-630 67 6/16 6/5
ARMY MEDICAL RESEARCH LAB FORT KNOX KY
A CONSIDERATION OF THE BIOLoGICAL EFFECTS OF LASER,

(U)
65 JbP MCCARTNEYsALAN J* I

REPT, NO. USAMRL654
PkOJ: DA-3-A-QlqSO[1A-71-E

UNCLASSIFIED REPORT
AVAILARILITY: PUBLISHED IN m&LITARY MEDICINE v1 30
Nil PIU69"7) NOV 1965 COPIES TO DOC USERS ONLY*

SUPPLLmENTARY NOTE:

DESCRIPTORS: (OLASERSt PATHOLOGYi, HEAD, EYE,
SKIN, CANCER, TINSUES(BIOLOGY), RADIATION
INJURIES. DAMAGE, RADIATION HAZARDSs TISSUE

LULTURE CELLS. ANIMALS, HUMANS, BIOPHYSICS,
THERAPY, OPHTHALMOLOQY, REVAE#S (U)

THE PERTINENT WORK ON THE BIOLOGICAL EFFECTS oF

LASLR IS REVIEWED. THE PHYSICAL PROPERTIES OF
LASER RADIATION ARE DESCRIBED AND A CORRELATION WITH
THESE PROPERTIES AND THE OBSERVED BIOLOGICAL EFFECTS
IS ATTEMPTED. ToE BIOLOGICAL EFFECTS OF LASER ARE
DESCRIBED IN SOME DETAIL WITH REGARD TO: INTACT
ANIMALS, PR!MATt £YESI SKIN AND MALIGNANT TUMORS OF
ANIMAL AND HUMAN ORIGIN* LASER RADIATION IS
CAPABLE OF INFLICTING SEVERE DAMAGE ON THE
UNPROTECTED EYE* LASER APPEARS TO HAVE SOME
PROMISE IN SELECTED MEDICAL FIELDS SUCH AS CELLULAR

RESEARCH@ CANCER THERAPY, AND OPHTHALMOLOGY.
(AUTHORI (U)

12
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZL

A °634 67U 6/6 6/18
ARMY MISSILE COMMAND REDSTONE ARSENAL ALA
ELECTROAAGNETICS LAB
A LOSER DEVICE FOR USE IN CLINICAL TREATMENT oF
MALIGNANT TUMORS, (U)

4UN 66 1P DEARMAN, JAMES R. :MCKNIGHT,
We B. IHAKINSRs 0, I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL, PRESENTED AT THE ARMY SCIENCL
CONFER'NCE(I9661, U. So MILITARY ACADEMY. OEbTPOINT, No f., 14-17 JUNE 19669 COMPLETE PROCEEDINGS

AVAILABLE IN TRO UNCLASSIFIED VOLUMES AS AD-634 61S AND
AD-634 616 AND ONE CLASSIFIED VOLUME AVAILABLF TO
;UALIFIEo DOc USENS.

DESCRIPTORS: (*CANCER, THERAPY), (*LASERS#
SURGICAL TECHNIgUES), SKIN, BURNS,
mORPHOLOGY(IOLOOY, PATHOLOGY, HISTOLOGY.
MEDICAL EQUIPMENT, NICE# RABBITS, MONKEYS (U)

A SERIES OF COOPERATIVE EAPERIMENTS BET*EEN THE
NATIONAL CANCER INSTITUTE AND THE ARMY
MISSILE COMMAND BEGAN IN LATE 1963 NITH TREATMENT
OF 74O SEPAAATE TUMOR SYSTEMS IN TWO DIFFERENT
STRAINS OF M!CE. THE FIRST GROUP CONSISTED OF 96
FEMALE CXOSA/FI HYBNID NICE WITH A SINGLE
CLOUOTM AN S91 MELANOMA IMPLANT IN EACH. FORTY-
FOUR OF THESE MICE WERE EXPOSED TO LASER RADIATIO,
AND FIFTY-TWO WERE UNTREATED AND USED FOR CONTROLS To
DETERMINE THE DIFFERENCE IN SURVIVAL BETWEEN THE Tto
GROJPS, THE SECOND ROUP CONSISTED OF SEVENTY.
THREE fEMALE CS7BL/*JN MICE WITH A INGLE
' EsIS 1g§I SARCOMA IMPLANT IN EACH, THIRTY-
TYREE OF THLSE MICE HAD THE SARCOMA EXPCSEU To THE
LASER; FORTY WERE UNTREATED CONTROLS* THE RESULTS
OF THiS TEST ARE DISCUSSED. (U)

13
UNCLASSIFIED /ZZZZ



UNCLASSIFIED

DO( REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AO- 6 34 '17 19/$ 20/5
KOLLSMAN INSTRUMENT CORP ELMHURST N Y

LASER APPLICATION AVIATION ORDNANCE STUDY. iU)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTo,
MAO 6 132P STEINHACKER, MARK I

CONTRACT: N61339-1B67,
PROJI 18679
MONITOR: NAVTRADEVCEN 1867-1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIpTokS: (OLASERS, OGUNNERY TRAINERS, (40FAPON

SYSTEMS, SIMULATION), NAVAL AIRCRAFT, ORDNANCE.

TRAINING DEVICES. SAFETY lu)

A LASER SYSTEM APPLI|.ARLE TO A AIRBORNE AND GROUND

WEAPON SIMULATION TRAINING MISSIONS WAS DEVELOPED ANo

DEMONSTRATED, A FULL RANGE WEAPON SIMULATION SYSTEM

WAS DESIGNED IN SuFFICIENT DETAIL TO ALLOW

FABRICATION OF A OEMONSTRATION SYSTEM. THE LASER

4EAD ASSEMBLY OF THIS SYSTEM, WHICH IS AN YTTRIUM

ALUMINUM GARNET (YAG) UNIT OPERATING AT 1.06S

MICRONS AND TEN PULSES PER SECOND CONTINUOUS. WAS

SUBJECTED TO COMPLkT[ OPERATSONAL ENVIRONMENTAL
TESTS. IT WAS OLMONSTRATED TO BE CAPABLE OF

EXCEEDiNG THE REQUIREmENTS OF MIL.E-54OO, MIL-

E-627 2 , MIL-STD-41 THE UNIT WAS SHOWN TO

OPENATE UNDER LUNGlIvOINAL SHOCKS OF 6SO GtS. A

SELF-CONTAINED SILICON PHOTODETECTOR OPERATING AT

MAXIMUM RAN4E SIGNAL .E VELS $AS USED TO MONITOR ALL

TESTS* EYE SAFETY OAS THOROUGHLY INVESTIGATEO AND

SAFE OPERATIONAL PROCEDURES ARE LIVEN,

RECOMMENDATIONS FOR FUTURE LASER wEAPON SIMULATOR
EFFORT ARE INCLUDED- (AJUTOR) IU)

14
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOv /ZZi. Z

AD-636 917 L/S
NEW YORK -w7Z AND EAR INFIRMARY N Y
INVEST!4ATION OF THE EFFECTS UF RURY LASER RAnIATION
ON OCULAR TISSUE. (U)

JUN && 3P JACOBSOQN,JERRY H. INAJAC,
HAROLD We ;COOPER,BLOSSOM I

CONTRACT: DAv34-03B-AMC'S5IA),

?HOJ: AOk-360o
HONITOR: FA R-IbIS

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

OLSCRIPTORS: (eLASERS, RtTINA), I*RETINA,
8URNS)t EYE, CORNEA, RUBY, .-..NDS +
INJURIES. OPHTHA6MOLOGY1 THRESHOLDS(PHYSIOLOGYi,
HAbBITS. MATHEMATICAL ANALYSIS (U)

A SERIES OF LABORATORY'AND FIELD EXPERIMENTS oN
RAB8ITS WERE CONDUCTED BY THE NEW YORK EYE AND

EAR INFIRMARY IN ORDER TO ESTABLISH TENTATIVE

SAFE OPERATIONAL DISTANCES AND CONDITIONS FO USE Of

THE FRANKFORD ARSENAL XM23 LASER

RANGEFINDER. THE MEASURED FAR FIELD CORNEAL
THRESHOLD DOSE FOR RABBITS *AS TENTATIVELY DETERHINU
TO dE S X 10 TO THE MINUS 7TH POWER JOULE/SQ. CM,
FROM THIS A POSSIBLE HUMAN CORNEAL THRESHOLD WAS

CALCULATED AS OOUOOO%15 JOULE/SQ. CM. sASE3 ON

THIS VALUE, TENTATIVE SAFE OPERATIONAL DISTANCES rRE

CALCULATED AS BEING 6460 MkTERS FOR NI|HT (I MH

PUPIL)i 161$ METERS FOR TWILIGHT I4 6M PUPIL),
AND 91q METERS FOR UA.LIGHT (3 M PUPIL),

(AUTHORI (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZZZ

GEORGETvON VNIV AASHINGTON 0 C SCHOOL OF MEDICINE
CEREBRAL EDEMA AFTE LASER RADIATION, AN ELECTRON
MICROSCOPIC STUDY, 1U)

66 lip LAMPERTPETEN as IFOAjOHN
Le 1EARLEtKENN ETH M

CONTRACT: DA q9-193-MOZ6O
PROJ A- OIZOLAO02

UNCLASSIFIED HEPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF
NEUROPATHOLOGY AND LxPERIMENTAL NEUROLOGY VZS Nq
P531-41 OCT 1944.

DESCRIpToRS: (oLtSERSt PATHOLOGY1, U*BRAINo
EOEMA)t ELECTRON MICROSCOPY9 NECROSIS, TRACER
STUDIES, CERLBRAL CORTEX* BIOLOGICAL STAINS9

.LYCQGEN, RATS U

CEREBRAL EDEMA WAS STUIOZED wITH THE ELECTRON

MICROSCuPE IN RATS AROUND A FOCAL AREA OF COR '-AL
NECHOSIS PRODUCED BY LASER RADIATION* S*OLLEN

ASTROCYTIC PROCESSES WITHOUT MUCS ENLARGEMENT OF
INTERCEL.LULAR SPACES WERE OBSERVED IN THE EDEMATOUS
CORTEX. IN THE WHITE MATTER VERY WIDE
ETRACELLULAR SPACES DEVELCoPEno THOHOTRAST, WHICH

WAS INJECTEU INTRAVENOUSLY JUST PRIOR To LASER
RAOIA T IuN, ESCAPED FROM DISRUPTED VESSELS IN THE
NECROTIC CENTER OF THI. LESION BUT DID NOT TRAVERSE
VESSEL A ALLS IN THE EDEMATOUS BRAIN, THOROTRAST
SPRLAQ FROM THE AREA OF NECROSIS INTO THE SURROUNOING
EDEMATOUS TISSUE. NARROW INTERCELLU6AR SPACES IN
THE EOEMATOuS CURTLM LIMITED BUT DID NOT PREVENT THE
DIFFUIoN OF ThOROTRAST PARTICLES, GLYCOGEN
ACCUMULATED WIT"IN ASTROCYTES IN THE EOEMATOUS
C0TEA, BUT NOT IN THE WHITE MATTERS
(AUTHOR) fU)
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UNCLASSIFIED

JDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD-bq5 452 6/1 6/5

EDGENWOu ARSENAL MD

ABERRANT CORNEAL KPITHELIAL CELLS PRODUCED 6Y RUBY
LASER IRRADIATION, (U)

OCT 66 31P PARR.W. Ho FFISHERROBeRT S.

PROJ: DA-3AOD16OIB71R
TASK: O
MONITOR: USAMRL 698

UNCLASSIFIED REPORT

DESCRIPToRS: (@LASERSt WOUNDS INJURIES),
(*CORNEA. PATHOLOGY), CELL DIVISION, MITOSIS,
THERMAL RADIATION, HISTOLOGICAL TECHNIQUES#
SURAICAL TECHNIQUES, RATS, EYEP RADIATION
HA4ARDS fU)

RAT CORNEAS WER. EXPOSED TO EITHER 4 JOULES PrR S
CM OR a JOULES PER SQ CM AND WERE HARVESTED AT
VARYING TIMLS FOLLOWING LASER EXPOSURE* CORNEAL
WHOLE MOUNTs WERE EVALUATED FOR CHANGES IN EITHER THE

DIFFERENTIAL MITOTIC CELL COUNT OR THE MITOTIC INDEX,
RUBY LASER RADIATION (6o943 A) PRODUCES
ABERRATIONS IN THE CORNEAL EPITHELIUM OF THE RAT.

AT U JOULES PER Si CM BOTH INTERPHASE CELLS AND
CELLS IN ACTIVE MITOSIS WERE OBVIOUSLY ALTERED. Ar
q jOULES PER SQ CM ABERRANT CORNEAL EPITHELIAL CELLS
BECAMt APPARENT IMMEDIATELY AFTER LASER IRRADIATION,
AND SOME WERE STILL PRESENT 30 DAYS LATER. THE
MECHANISM BY WHICH LASER RADIATION ALTERS THE CORNE4
REMAINS OBSCURE. (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AU-64b 608 6/S 6/IS
NAVAL MEDICAL RESEARCH INST BETHESDA MO
DECREMENT IN VISUAL ACUITY FROM LASER LESIONS IN THE
FOVEAs IU)

66 sP WOLBARSHToMYRON Le I
MONITOR: NAVMED MROOSs.39.SOO.06

UNCLASSIFIED REPORT
AVAILABILITY: P'JtLISHED IN AEROSPACE MEDICI14E V37
N12 P1250-2 DEC 1946

DESCRIPTORS: (eVISUAL AWUITY, DEGRADATION),
(eRETINA, BURNS), ('6ASERSo BURNS), EYE.
PATHOLOGYo EYE PIGMJNTSo EXPERIMENTAL DESI4N,
RUBY, NEODYMIUM, MONKEYS (Ul

THE FUNCTIONAL"LOSS FOLLOWING DESTRUCTION OF
SELLCTED AREAS IN THE FCUEA OF STUMP-TAIL MACAQUE
MONKEYS OAS INVESTIGATED dY PSYCHOPHYSICAL METHODS*
THE LESIONS WERL PRODUCED By RADIATION FROM RUBY
(6943 Al AND NEODYMIUM (10a 60 A) LASERS IN
A NON"Q-S*ITCHED NODE@ THE RUBY LASER CAUSED
DESTRUCTION OF THE PIGMENT EPITHELIUM ANO ASSOCIATED
STRUCTUkES WHILE THE NEODYMIUM LASER HAD ITS mAIN
EFFECT IN THE NEURAL LAYERS OF THE RETINA. TOTAL
DESTRUCTION OF THE FOVEA REDUCES VISUAL ACUITY FROm
l-4 MIN. OF VISUAL ARC TO 9 MIN, OF ARC, THE LASER
PHOTOCOAGULATORS AND THE PSYCHOPHYSICAL EGUIPmENT ARt

PICTURED AND DESCRIBED. POSSIBLE rUTURE
EXPERIMENTS ARE DISCUSSED. (AUTHOR) (U)

18

UNCLASSIFIED /ZZZ



UNCLASSIFIED

DOC REPORT BIBLIOGNAPHY SEARCH CONTROL NO* /ZZZZZ

0-D0 6 Q 696 6/18 6/17 13/12
NAVAL APPLIED SCIENCE LAB BROOKLYN N y

ELECTROMAGNETIC RADIATION HAZARDS IN THE NAVY. (U)
OLSCRIpTIVE NUTEI TECHNICAL MEMO.,

JAN 67 26P CHRISTIANSONeC, tRUTKOWSKIA,

REPT. NC& NASL-TM-3
PiOJ: NASL-94O0-10 ,SFO13-15-O4
TASK: 2162

UNCLASSIFIED REPORT

DESCRIP TORs: (*RADIATION HAZAkOS# ELLCTROMAGNETIC
WAVEb)l NAVY, RAUIOFNEQUCNCY, X RAYS. LASERS,
PROTECTIVE CLOTHINg, EYEGLASSES, SAFETY DEVIESs
RADIATION MEASUREMENT SYSTEMS, RADIATION INJURIES (U)

THE MANy AND VARIED SOURCES OF ELECTROMAGNETIC
HAZARDS IN TODAY'S MODERN NAVY ARE DESCRIBED IN
THIS PAPER. HIGH POWER COMMUNICATION TRANSMITTERS,
RADARDS, LASERS AND RADAR POWER TUBES PRODUCE HAZARDS
RANGING FROM HIGH VOLTAGE SHOCK TO IONIZING

RADIATION. EFFECTS ON MAN ARE THERMAL (E.G.
RETINAL AND SKIN BURNS) AND ATH-ERMAL IE.G.
IPEARL-CHAIN9 FORMATION). BODY TISSUE ABSORPTION

OF HF RADIATION. HEATING, TOLERANCE DOSAGE AND
SAFETY LIMITS ARE DISCUSSED, SAFE DISTANCES FROM
PRESENT NAVAL RADARS* AND FUTURE INCREASES IN RAnAR
POWER AWE INO:CATED. CHARACTERISTICS OF PROTECTIVE
DEVICES (RADAR SUIT, RADAR GOGGLES, HIGH
VOLTAGE INSULATOR LINKS FOR SHIPS CRANES,
X-RAY HAZARD METER) DEVELOPED AT NASL,
ARE DESCRIBED, REMAINING PROBLEMS AND SOME
UNUSUAL EFFECTS ('RF HEARINGI) ARE MENTIONED.
(AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZZZ

AD-646 009 13/12 20/5
NAVY UNDERWATER SOUND LAB NEW LONDON CONN
EXAMINATION OF SAFETY PROBLEMS ASSOCIATED WITH USL
FIELD LASER OPERATIONS. IU)

DESCRIPTIVE NOTE: RESEARCH REPTo,
NOV 66 27P POLLEYtRALPH 4o t

REPT. NO* USL-772
PROJ: SR-01!-01.0-|-OO

UNCLASSIFIED REPORT

DESCRIPTORS: (OLASERS9 *SAFETY)& EYE, BURNS,
iANGESiESTABLISHMENTS), RETINA, RUBY IU)

THE REPORT DISCUSSES THE EYE S.FETY PROBLEM CREATEO
BY PROJECTED FIELO OPERATIONS WITH A PULSED RUBY
LASER* INFORMATION IS PRESENTED TO (1) SUPPORT
THE ESTABLISHMENT OF 2 X 1O TO 1HE MINUS 9TH POWER
,iOULES AS A CONSERVATIVE VALUE F'OR THE AMOUNT OF
LASER ENERGY TOLERABLE AT THE EYE PUPIL. (2)
RELATE THIS THRESHOLD VALUE TO riE LASER BEAM
CHARACTERISTICS AND ATMOSPHERIC EFFECTS INVOLVED IN
THE USL EXPERIMENTSm AND (3) DESCRIBE THE
PARTICULAR RANGE GEOMETRY. FONALLY, PROCEDURES TO
ENSURE SAFE FIELD OPERATION ARE RECOMMENDED.
(AUTHOR) fU)
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DDC REPORT P'BLIOGRAPHY SEARCH CONTROL NO* /ZZLZI

AD-647 643 610
GEORGE WASHINGTON UNIV WASHINGTON D C
CO2 LASER IRRADIATION OF THE RABBIT EYE. CLINICAL AND
HISTOPATHOLOGIC OBSERVATIONS, (U)

AUG 66 aP FINEB. S. ;ZIMMERMANLe
Es ;FIN~lSs 1

CONTRACT: DA-49-193-MD- 260i DA-49"193M0-2436

UNCLASSIFIED REPORT
AVAILABILITY" PUBLISHED IN NEREM RECORD P16O-o
19669

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH
NORTHEASTERN UNIV.. BOsTONs MASS. RESEARCH
%UPPORTEo IN PART BY PdSo

DESCRIPTORS: (SLASERSg RADIOBIOLOGY)i EYE.
PATHOLOGY, HISTOLOGY, HAIAROS, OPHTHALMOLOGY,
RETINA., &OUNDS * INJURIESt TISSUEs(eBOLOGY),
THRESHOLOS(PHYSIOLOGY), CORNEA. HEALING,
RADIATION INJURIES (U)

THE COZ LASER (IO& MICRONS) OPERATING AT
HIGHM-'OWER LEVELS AND AT RELATIVELY HIGH LFFICIENcY
PRESENTS A MARKED HAZARD TO THE EXPOSED OCULAR AND

ADJACENT TISSUES. STUDIES *ERE CARRIED OUT ON
RABBIT EYES TO EVALUATE THE SHORT- AND LONG-TERM
EFFECTS TO THE OCULAR MEDIA AT 10o6 MICRONS. THESE
WILL PROVIDE GUIDANCE NECESSARY FOR THE DEVELOPMENT
OF PROTECTIVE DEVICES. SAFETY COOESv AND FR THE
MEDICAL MANAGEMENT Of ACCIDENTAL INJURY.
(AUTHOR) (U)

1.
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AU-68 204 6/18 6/5
ARMED FORCEb INST OF PATHOLOGY WASHINGTON 0 C
SOML EFFECTS OF NEODYMIUM LASER RADIATION UPON THE
HEAUS OF DOGS, (U)

67 7P EARLEKENNETN he IGARNERo
F. Me IKRANERKEITH Le IMCKNIGHTWILLIAM
Be OEARMANsJAMES Re I

UNCLAbSIFIED REPORT
AVAILABILITY: PUBLISHED IN MILITARY MEDICINE v|32
NZ P122-7 FEB 1967.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH AMft
REDSTONE ARSENAL. ALA*

DLSCRIPTORS: (oLASERSo WOUNDS + INJURIES)c
(0RADIOBIOLOhY, LASERS), DOGS, HEAD.IEODYMIUMo HISTOLOGICAL TECHNIQUES, PATHOLOGY (U)

FOUR BEAGLE CROSS DOGS WERE EXPOSED TO SINGLE
FOCUSED AND UNFOCUSED SHOTS OF NEO6YMIUM LASER
RADIATION DIRECTED UPON THEIR SHAVED FOREHEADS*
THE ENERGY OF THE SHOTS ON TARGET WERE AS
FOLLOWS: 11) 610 JOULES UNFOCUSED OVER AN AREA
AbOUT ONE CM. IN DIAMETER. 12) q90 JOULES
FOCUSED OVER AN AREA ABOUT TWO 4M, IN DIAMETER,
(3) SOD JOULES UNFOCUSED OVER AN AREA ABOUT ONE
CM, IN DIAMETER. ('9) 61U JOljLES FOCUSED OVER AN
AREA ABOUT TWO MMo IN DIAMETER, THE SEQUENCE oF
EVEf-TS .AS STUDIED BY HIGH SPEED MOVIES (UP TO 7000
FRAMES/SEC.)o BY REGULAR SPEED MOVIES. AND BY
CLO ED CIRCUIT TE6EVISION. ON TELEVISION THE HEADS
OF THE DOGS APPLARED TO moVE AS A DIRECT RESULT OF
THE SHOT, BUT HIGH SPEED PHOTOGRAPHS REVEA'.ED THAT
THE MOVEMENT CAME APPROXIMATELY 0.1 SECOND AFTER fIE
SHOT. THE MOVEMENT OF THE HEAD CAME AFTER THE
BURNING OFF PERIOD HAD COMPLETELY CLEARED AND COULD
NOT HAVE BEEN DUE TO ANY EXPLOSIVE, ROCKET-LIKE, OR
OTHER PROPU6SIVL EFFECT, THE TIME INTERVAL IS
COMPATIBLE wiTH REACTION TO STARTLE OR PAIN* THE
DOGS APPEARED NORMAL AFTER THE SHOTS WITH NO EVIDENCF
OF CONCUSSION. TWO DOGS WERE OBSERVED FOR THREE
MONTH$ ArTEm THe SHOTS AND TWO DOGS *ERE OBSERVED FOR
SIX MONTHS. AUTOPSY REVEALED SUPERFICIAL SCARRING
OF SKIN WITH FAILURE OF HAIR TO RE-6RON AT THE SITES
OF THE INITIAL guRNS. THE SKULL, DURA, AND BRAIN
OF EAC"! DOG SmO*ED NO EVIDLNCE OF DAMAGE FROM THE
LASER RADIATION ON GROSS bR MICROSCOPIC EAAMINATIONo
(AUTHOR) fUl
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AD-6s2 707 6/18 6/10 6/5
ARMY ENVIRONMENTAL HYGIENE AGENCY E-GEWnOD ARqENAL "D
LASER HAZARDS BIBLIOGRAPHY, APRIL 1967, (U)

APR 47 2bP SLINEYDAVID Hs ;PALMISANO,
OILLIAM A,

UNCLASSIFIED KJPORT

DtSCRIPTORS: (oLASER59 HAZARDS), BIBLIOGRAPHIES,
MEDICAL RESEARCH, SKIN, EYE, SAFETY DEVICES,
PROTLCTIONt COHERENT RADIATION, ATTENUATION,
PATHOLOGY. RADIATION HAZARDS, INDUSTRIAL MEDICINE IU)

THE BIBLIOGRAPHY PROVIDES A SOURCE OF REFERENCES
FOR TvOSE INTERESTED IN THE BIOLOGICAL EFFECTS AND

THE EVALUATION OF HAZARDS ASSOCIATED *ITH LASER
EQUIPMENT* THE REFERENCES ARE CATEGORIZED INTO SIX
PRINCIPAL SECTIONS: GENERAL INFORMATION:
BIOLOGICAL LFFECTS a GENERAL RESEARCHI SKIN
EFFLcTSj EYE EFFECTSI SAFETY AND PROTECTIVE

EQUIPMENT AND PROCEUURESI AND ATMOSPHERIC
ATTENUATION OF LASER BEAMS. (Ul)

23
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DDC REPORT BIsIOGRAPHY SEARCH CONTROL NO. /ZZZZL

AD-6S9 792 6/1$ 6/5
ARMED FORCES INaT OF PATHOLOGY WASHINGTON D C
THE EFFECTS OF LASER IRRADIATION ON THE CENTRAL

NERVOUS SYSTEM. 1. PRELIMINARY STUDIES. UI
67 IUP HAYESJUNE Re IFOX.JOHN

Le ISTEINMARVIN N. I

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF
NEUROPATHOLOGY AND EXPERIMENTAL NEUROLOGY VZ& N2

PZSQ-B APR i967o
SuPPLEMENTAnY NOTE: PREPARED FOR PRESENTATION IN PART Al
THE 6ASER MEDICA6 RESEAACM FOUNDATION MEETING
lIST). BOSTON JUN 3 17-16 196S1 AND THE
tNTERNATIONA6 CONGRESS OF NEUROLOGICAL SURGERY
I3RD), CUPENHAGEN, AUGUST 22-7 1965s PREPARED IN

cOOPERATION *ITH GEORGE WASHIN4TON UNIV..
aASHIN4TONs Do C. SCHOOL OF MEDICINE, AND
VETERANS ADM&NISTRATION HOSPITAL.

DESCRIPTORS: (*LASERS, *CENTRAL NERVOUS SYSTEM),
bRAIN, RADIAlION EFFECTS. MORTALIVY RATES, MICE,
PATHOLOGY, RADIATION HAZARDS, HISTOLOGY, TRACER
STUDIES, PERMEABILITY, GAS CHROMATOGRAPHY IU)

THE STUDY EXPLORED THE EFFECTS OF FOCUSED LASER
RADIATION ON THE BRAINS OF MICE, RATS, AND GUINEA
PIGS, BOTH i4ITH AND wITHOUT CRANIEcTOmY. THE
REMOVAL OF THE INTERVENING SKULL BONE INCREASED THE
AMOUNT OF ENERGY ABSORBED BY THE BRAIN. BUT MNAKEOLY
DECREASED THE MORTALITY RATE. AT SUFFICIENT
ENERGIESs ONE PULSE TRAIN OF LASER LIHT FOCUSED ON
THE EXPOSED INTACT SKULL CAUSED FRACTURE OF THE SKULL
AND HERNIATION OF THE BRAIN THROUGH SUTURE LINES.
RESPIRATION CEAcED IMMEDIATELY, AND CARDIAC
CONTRACTIONS STOPPEO IN 12 TO IS MImUTES.
COA4ULATION, NECROSIS, AN3 HEMORRHAGE SuRROUNDED BY
EDEMA WAS SEEN MICROSCOPICALLY AT THE SITE OF THE
LASER IHRADIATION4. EXA1INATION OF THE BLOOD-BRAIN
BARAIER 4ITH A FLUORESCEIN TRACER REVEALED INJURY AT
T4E POINT OF LASER ImPA7T AND ALSO ALONG THE &ASA,
STRUCTURES OF THE BRAIN AND BRAIN STEM *HE THE SKuLL

BONE WAS NOT REmOVED. THIS INOICATEO CAUDAL
HERNIATION OF ToE TEMPORAL LOSE AND BRAIN STEM.
MAXIMUM EA4AGE OtCURRED IF THE FOCAL POINT OF THE
BEAM OAS ON THE SURFACE OF THE SKULL. HIGH.SPEEO
CINEMAToRAPHY vLRIFIE; THE OCCURRENCE r- EXPLOSIVE
PRESSURE CHANGES AS THE LASER ENERGY *AS BbONSED
WITHIN T-E CRANIAL CAVITY. GAS BUBBLES PRODUCED BY
LASER IRRADIATION CONTAINED OEY.EN, NITROGEN. AND

LIGHTER GASES OF AN UNOERTERMINED NATURE.
fUI
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AD-653 917 6/5
ADVISOR( GROUP FOR AEROSPACE RESEARCH AND OEVFLOPMENT
PARIS (FRANCE)
LOS5 OF VISION FROM HIGH INTENSITY 6IjxY* (U)

DESCRIPTIVE NOTr! CONFERENCE PROCEEDINGS.
66 193P

REPTo NO. AGARD-CP-1I

UNCLASSIFIED REPORT

SuPPLEMENTARY NOTE: NATO FURNISMEDo A SYHPOSIUm
SPONboREQ BY THE AEROSPACE MEDICAL PANEL OF AGAND -

NATO. HELD IN PARIS (FRANCE), 16-!7 MAR 66,

DESCRIPTORS: (*FLASHBLINONESS, SYMPOSIA),
vISIONo RETINA, *URNS,
THRESHOLUS(PHYSIOL3GY)i LIGHTt INTENSITY.
LASERS, BLOOD VESSELS, HAZARDS* NUCLLAR
EXPLOSIONS, LYEo FLIGHT CREWS, SELECTION. VISUAL
ACUITY, PHOTOCHROMISM, NEUROMUSCULAR TRANSMISSION,
FRANCE IU)

CONTENTS: VISUAL DECREMENT IN HUMANS FOLLO#ING
THERMONUCLEAR DLTONATIONS1 FUNCTIONAL DAMAGE
THRESHOLD FOR RETINAL BURNI VISUAL AND RETINAL
EFFECTS OF EXPOSURE TO HIGH INTENSITY LIGHT SoURCEs;
IMMEDIATE AND DELAYED RETINAL VASCULAR CHANGES
FO'O60wtNg EXPOSURE TO HIGH INTENSIYY LIGHTI EFFECTS
OF LAiER IRRADIATION ON HEAD ANO EYE OF SMALL ANIMLLS
IN TERMs OF NEURO-1.OTOR BEHAVIOR: TlE TIME COURSE
OF FLASN.BLINDNLSSI EFFECIS OF SIMULATED RETINAL
BURNS ON OETECTABILITY AND LEG6 ILi T YI PRESE~vING
VISION OESPITE tXPOSURE TO HIGH INTENSITY LIGHT1SUCCESS OF US NAVY EQUIPMENT DEVELOPMLIT

PRIcRAMb IN MEETING THE FLASH-BLINONESS PkOBLEMI
PHOTOCHROMIC SJUBSTANCESI RELATIVE DANQER OF
RETINAL BURN ANO FLASH-BLINDNESS FOR VAROUS YIELOS
IF NUCLEAR iXPLOSIONSI PREDICTION OF EYE SAFE
SEPARATION JISTANCESI RESISTANCE TO FLASM-BLINUNESS
AND AI1cRE* SELECTION. fUI

25

UNCLASSIFIED



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZZZ

Ao-mSq $23 6/18 6/10
ZARET FOUNDATION INC SCARSDALE N Y
OPHTHALMIC HAZARDS OF MICROWAVE AND LASER

ENVIRONMENTS* (U)
DESCRIPTIVE NUTEI ANNUAL PROGRESS REPT. I JUN &6-31

MAY 67,
MAY 47 iP ZARETeMILTON Me .

CONTRACT: OA-qg-193.MD-2592

UNCLASSIFIED REPORT

DESCRIpTOWS: (eMICRONAVESt RADIATION INJURIES).
(*LASERS. RAOIATION INJURIES), (*RADIATION
INJURIES. *EYE), INDUSTRIAL MEOICINEs RADIATION
HAZARDS, TISSUES(BIoLOGY)o
THREiHOLoS(PHYSIOLOGY)i RTINAs PATHOLOGY,
OPHTHALmOLOG7 (U)

THE PURPOSE OF THIS INVESTIGATION IS TO DETERMINE
THE NATURE ANn SCOPE OF RADIATION HAZARDS AND TO

RECOMMEND THE REQUISITE PARAMETERS FOR HEALTH-SAFETY.

FOR BOTH MICROWAVE AND LASER RAOIAT!ON, OPHTHALMIC
PATHOLOGY Is THE HOST SENSITIVE INDICATOR OF INJURY*
THRESHOLD CHANGES ARE PRODUCED IN THE LENS *?TK

MICROWAVE RADIATION AND IN THE RETINA WITH Lj.SER
RADIATION. AS THE THRESHOLD LESIONS ARE NOT
OBVIOUS IN ROUTINE OPHTHALMIC EXAMINVTION* SPECIAL
TECHNIQUES ARE UNDER DEVELOPMENT NOT ONLY TO PERMIT
DISCOVERY OF THE EARLIEST OCCURRENCE OF THE INJURY

BUT ALSj TO DOCUMENT THE FINDINGs. (AUTHOR) 1U)
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UNCLASSIFIED

UDC REPORT BIBLIOGNAPHY SEARCH CONTROL NO. /ZZZZL

Au-657 BgU 6/$ 6/18
AfiML FORCES INST OF PATHOLOGY WASHINGTON 0 C
LASLR INJURf IN SKIlr gu)

67 13P KUHNSJAMES io fHAYE59JUDE
;STEIN., :HFL li .ELSON So I

UmCLAhSIPIED REPORT
AVAILA16ITY: PUBLISHED IN LABORATORY
INVESTIQATIN Vil7 NI pI-13 1967o

DESCRIPTORS: (#LASERSi 9WOUNjS * INJURIES),
PATHOLOGY, S"INt, SKIN, ORGANIC FIGMLNTS.
BURNS, PROTEINS, T$ERMAL RADIATION, LNZYMES*
TISSUES(bIOLOGY), BIOLOGICAL STAINS,
CONNECTIvE TISSUE, VAPORIZATION,
THRE;#HOLDS(PHYSIJLOGY) IU)

ACUTE LESIONS IN PORCINE SKIN PRODUCED By NON.Q-
S*ITCEf RUbY LASER IRRADIATION WERE STUDIED GROSSLY
AND By MLANS OF A DiSSECTING MICROSCOPE. HISTOLOGIC
AND HIS0OCHEM;CAL TECHNIQUES, AND 1411M SPEED
CINEMATOGRAPHY, TwRESKOLD DOSES OF INJURY #ERE
ESTABLISHED IN PIGMENTED AND NONPIGNENTED POPC'f
SKIN, THE LUWEST INCIDENT DOSE RE4S REO TO PR
A MINIMAL LESION or DESiCCAFION AND SCALING Cr THE
SUPERFICIAL EOIERMIS WITH ERYTHENA IN WHITE PIGS
(IN SITU) WAS §J jOULE*S EQUIVALENT PEP SQt Cmo
*17i A 2-Mi.LISECOO PULSE. A DOSE Of ONLY 2,2
JOULEtS EQU;VALiNT PER 54. Cm. *AS RE.UIERO TO
PRODUC. A SIMILAR LESION IN SHO*N SKIN. MORE
SEVERE EFFECTS *ERE OBSERViD IN AREAS WmERE THE
OPTICAL ABSORPTION *AS GREATEST, SUCti AS IN TH(
PIGMENTLO EVOIDE'41 AND HAIR FOLLICLES AND
INTRADEAMALLY INJECTED PIGMENT. T4ESE FINDINiS ARE
IN LONTRAST TO THOSE FOR BURNS VRO4 OTwER SCURCES.
TNE APPARtNT SEQUINCE OF EVENTS OCCURRING IN A

SEVERE LASER LESION 1$ THE FOLLOWINg: (1)
AdSoRPTIoN OF TME RADIANT ENERGY AND CONVERSION To
NEAT, WITH LITT%.E CONDUCTION TO ADJACENT TISSuEl
(i) TERMAL DENATURATION Of TiSbdJE PROTEIN5, AS
EVIDENCED SY A LOSS Of ENZYME ACTIVITY ANO ALTLRATIUN
IN CONNECTIVE TISSUE STAININb (31 EXPLOSIVE
VAPORiZATION Of TISSUE WATEH; AND ('| HEATINS OF
TISSUE4 SITH PRODUCTION Of GAS, CARPONIZATION.
INCANOESCENLE, AND COM11STIOlks A 0AP19 CONVENILNT
TECrnQUgE IS OLECRI|ED WHEREBY !,'E AREA OF LNYKE

|tACT'VATtQI FROR THERMAL DENATURATION IS CLEARLY
DELIN4ATED IN FkESW ftOsS TiSSUE, (AUTHOR) tul
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DDC REPORT "ISLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD-658 967 6/5 6/10 20/5
ARMY MEC'CAL RESEARCH LAB FORT KNOX KY
SURFACE TEMPERATURE AS A PARAMETER IN ESTIMATIN(a

LASER INJURY THRESHOLDS. cU)

DESCRIpTIVE NOTE: INTERIM REPTs,
JUN 67 32P PEACOCKtGLORGE Ra

REPTo NO4 USAML*73
PROJ: UA-3A0jq5gIB7IH
TASK: 01

UNClASSIFIrD REPORT

kESCRxpTORS: (0LAS7S, *WOUNDS * INJURIES)#
(v8URNS PREUICVIONS)s (*EYE. WOUNDS *
INJUk4ES:e TISSUkSBIOLOGY)o RETINA#
INFRARED RADIATION, iERMAL RADIATION, SURFACE
TEfpERAT4ES (U)

S11tPLE MODEL A EO oN ELEV#TION OF THE SURFACE
TEMPERATURE IN SIOLOGICAL TISSUE WAS FORMULATED IN AN

ATT4MPT TO AID IN ESTIMATING LASrR INJURY THRESHQLni.
THE MUDEL 5"OWS REASON2ALE AGREEMENT IN THE RANGES
WHERE EXPERIMENTAL DATA ARE AVAILABLE* THTY FACT
LENOS CONFIDENC. TO PREDICTIONS OF INJURY THRESHOLDS
FOR OTHER LASER QAVELENGTHS AND PULSE LENGTH.
PREDICTIONS ARE MADE IN PARTICULAR FOR EYE INJURY
IN THC VISIBLE AND NEAR INFRARED, FOR TISSUE BURNS IN
THE MID- AND FAR-INFRAREDe (AUTHOR) (U)
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DDC REPORT BIBLI60APHY SEARCH CONTROL NO* /ZZZZ4

AD-6S4 977 6/16

ARMY MEOICAt. RES4ARCH LAB FORT KNOX KY

THIRST 6EVE6 DURING THE CONSUMPTION OF FLAVORFO

*ATER; EFFECTS ON SUBSEQUENT PREFERENCE, (U)

UtSCRIpTtvE NOTE: PROGRESS REPT.,
AU4 67 lip REVUSKYsSAmUEL H, I

RAPT, NO, USAmRL-7'4
PROJ: DA-3AoL'solB7lR
TASK: 3A01501B71R-01

UNCLASSIFIED REPORT

DESCRIPTORS; (OTHIRSTi TEST METHODS)i WATER*

CONSUMPTION, TASTE. BEHAVIOR* MOTIVATION,

MEASUREMENT, LASERS, WOUNDS + INJURIES.

EDE.MA (U

CONCEIVABLY. THE EDEMA PRODUCED BY LASER

IRRADIATION MAY PRODUCE A STATE OF THIRST. BUT THERE
15 NO REASONABLL AAY TO TEST FOR THIS IN ANIMALS,

USUALLY THIRST 1S DETECTED BY AN INCREASE IN THE
AMOUNT OF WATER REWARDED WORK AN ANIMAL WILL 0O BuT

THE LASER IRRADIATION ALSO SEEMS TO INTERFERE WITH
EFFECTIVE PERFORMANCE SO AS TO OROWN OUT ANY PRESUMED
INCREASED MOTIVATION FOR WATER* THUS* AN ATTEMPT
WAd MADE TO DISCOVER IF THIRST COULD BE DETECTED BY

SOME OTHER METHODe RATS WERE ALLOWED TO DRINK
WATER OF ONE FLAVOR WHILE THIRSTY AND A SECOND FLAVOR

WHILE SATATEO FOR ;ATER. THEY THEN WERE GIVEN A

CHOICE BETWEEN THESE TWO FLAVORS, DURING THE
CHOICE TEST, THERE NAS AN INCREMENT IN THE PRrFEIENCE
FUR TME FLAVOR OF THE WATER OHICH WAS CONSUMED NHILE

THE RATS WERE THIRSTYt IT NO* IS POSSIBLE TO

EVALUATE WHETHER A STATE OF THIRST IS CREATED BY
LASER 1NJURY. ful
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UNCLASSIFIED

oDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZI

Ao-659 128 6/18
GEORGE 4ASMIN6TON UNIV WASHINGTON D C SCHOOL nF

HEDICINE
PRELIMINARY OBStRVATIONS ON OCULAR EFFECTS OF HIGH-

POWER9 CONTINUOuS C02 LASER IRRADIATION. (U)

67 104P FINESBEN So ;FINESo I

PEACOCKGEORGE We ICEERAETS*WALTER J. lKLEINo

EDMUND I

CONTRACT: DA-q9-193-mD-2 68 0 t DA-9-193-MD-2436

UNCLASSIFIED REPORT

AVAILABILITY: PUBLISHED IN AMERICAN JOURNAL OF

OPHTHALMOLOGY V64 N2 P10 9 -22 AUG 1967,

DESCRIPTORS: (*LASERS% *RADIATION INJURIES),

(sEYE, RADIATION INJURIESI, RABBITS,

4ISTOLOGICAL TECHNIQUES, OPHTHALMOLOGY, CARBON

DIOXIDE, BURNS (Ul

TME VARIOUS OCULAR CHANGES THAT OCCUR IN

EXPERIMENTAL PIGMENTED RABBIT EYES SUBJECTED TO LASER

IRRADIATION AT 10.6 MICRONS WERE EVALUATED

CLINICALLYe GROSSLY AND HISTOPATHOLOGICALLYs

CURNEAL THICKENING AND CENTRAL CRATER FORMATION

OCCURRED THAT, AT HIGH-POWER LEVELS, PENETRATED INTO

THE ANTERIOR CHAMBER, ALONG WITH EJECTION OF AN

AQUEOUS STREAM. THICKENED CORNEA CONSISTEO OF BOTH

$FUSED# AND NONFUSED LAMELLAC. 5OME OF THE LESIUNS

THAT DIU NOT PENETRATE INTO THE EYE *ERE ACCOMPANIED

BY A DEPRESSION OF THE ANTERIOR LENS SURFACE,

APPARENTLY A RESULT OF HEAT TRANSMISSION. DEEPER

INTRAOCULAR CHANGES DID NOT OCCUR IN THE

NONPENETRATEO EYE WITHIN THE LIMITED TIME INTERVAL

BETWEEN IRRADIATION AND THESE PRELIMINARY

OBSERVATIONSt A FORM OF CORNEAL THICKENING HERE

TERMED $FUSION@ OF CORNEAL LAMELLAE THAT OCCURRED AT

THE PLRIPHERY OF THL CORNEAL LESION LOST AFFINITY FOR

ALCIAN BLUE. MASSON* AND VAN GIESON STAINS.

ELECTRON MICROSCOPY OF THIS REGION REVEALED

SCATTERED AMORPHOUS FOCI ALONG THE COLLAGEN FIBNILS

IN TH. STROMAL LAMELLAEs A CLEAR PLASTIC FACE

SHIELD o0060 INCHES Tt:lCk WAS FOUND TO 8E AN

EFFECTIVE PNOTECTION TO THE EYE UNOLK THE LIMITED

CONUITIONS OF TMESE EXPERIMENTS, THIS SHIELD MAY

ALSO SERVE AS AN INDICATOR OF ACCIDENTAL EXPOSURE.

(AUTHOR) (U)

30

UNCLASSIFIED /ZZZZZ



UNCLASSIFIED
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Ag-6 59 347 6/S 6/16 6/18
ARMY MEDICAL RESEARCH LAB FORT KNOX KY
THRESHOLD LESIONS INDUCED IN PvRCINI. SKIN BY COZ
LASER RADIATION. (U)

DESCRIPTIVE NOTE: INTERIM REPT.,
JUN 67 IbP BROWNELLARNOLO So IPARAO

WORDIE H. ;HYSELL.DAVID K. ;DEDRICKHOBERT

REPT, NO. USAMRL-732
PROJ: PA-3"A-Oi$501-8-71-R
TASK: 3-A-mOI6-Bw71-R-OI

UNCLASSIFIED REPORT

DESCRIpToks: I@RURNS, eLASERS)t
THRESHOLoS(PmYSIOLOGY), RADIATIUN INJURIES,
SKIN, INFRARED RADIATION$ CARBON DIOXIDE, SWINE IU)

THE SKI., OF WHITE PIGS WAS CAPOSED To 12 LASER
RADIATION WITH VARYING COMBINATIONS Or POWER DENSITY
AND EXPOSURE TIME. THE DOSE-RESPONSE RELATIONSHIP
FOR THRESHOLD BURNS HAS SEEN DETERMINED FOR POWER
DENSITIiS WITHIN THE RANGE Of I TO 8 OATTS/SQ C" ANU
EXPOSURE TIMES O' TO 18 SEC. IN THE RAGi. FROM
1.5 TO 8 WATTS/SQ CM THE DATA FIT THE EQUATION H u
q.j3 T TO THE MINUS .607 POWER WHERE N a INCIDENT
POWER DENSITY (*ATTS/SQ CM) AND T a MEDIAN

EFFECTIVE EXPOSURE TIME (SEC), LIMITED DATA
SUGGEST THAT BELOA 1.5 NATT/S43 c& THIS RELATtONSHYF
CHANGES. THE DATA PROVIDE NFOAMATION FOR
ESTABLISHING SAFETY STANDARDS YOR C02 LASER
RADIATION. (AUTHOR) (U)
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DDC REpORT bIBlOGikAPHY SEARCH CONTROL NO, /ZZZZZ

AD-660 36i 6/18 6/5
NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH COUNCIL
WASHINGTON 0 C UIV Uf MEDICAL SCIENCES
HUMAN BIOLOGICAL INTERACTIONS WITH LASER LIGHT. IU)

DESCRIPTIVE HOTE: RESEARCH REPT,.
AUG 67 36P HUSTONT. 0.

REPT& NO* NELC@1*02
PROJ: SF-001--OIO2
TASK: 11276

I)iCLASSIFIED REPORT

DESCRIPTORS: (OLASERSt PATHOLOGY), EYE,
ETINAI CORNEA, BURNSo SKIN*

TISSUESCBIOLOGY)o AAZARDSt GAS LASER$ (U)

THE REPORT OISCUSSES THE EFFECT OF LASER LIGHT ON
THE HUMAN BODY, PARTICULARLY TMC EYE. IT INCLUDES
CALCULATIONS OF THE RESULTS TO BE EXPtCTED FOR SOME
COMMON COMMERCIAL GAS LASERS, EMPHASIS IS PLACED
UPON LO* POWER LASERS *HICH ARE YHE MOST FREQUENTLY
MISHANDLED. (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD-661 U94 6/1I 6/b
HONEYNE.L INC ST PAUL MINN RESEARCH DEPT
LASLR RADIATION EFFECTS ON THE MORPHOLOGY AND
FUNCTION OF OCULAR TISSUEs (U)

DESCRIPTIVE NOTE: ANNUAL REPT., NO* It
AUG 67 JP JONESvARTHUR E. IFAIRCwILD,

DAVID Do I
REPTs NO* 1ZO'47TDRI
CONTRACTI DADAI7-67-C.001 9

UNCLASSIFIED REPORT

DESCRIPTORS: (OLASERSo RADIObIOLOGY)i EYE.
TISSUES(dIOLOGY), RETINA, ELECTRUPHYSIOLOGY,
PATHOLOGYt HISTOLOGY, ELECTRURETINOGRAPHY, NERVE

CELLSs BURNS@ METABOLISM, AUTORADIOGRAPHY,
V 31ONo PHOTORECEPTORS, MATHEMATICAL ANALYSIS,
MONKEY5 IU)

A STUDY WAS MADE OF THE EFFECTS OF LASER RADIATION
ON THf sTRUCTURE AND FUNCTION OF THt PRIMATE RETINA.
THE PROGRAM ENCUMPASSES THE OCULAR EFFECTS OF
PULSED AND CW LASER RADIATION THROUGH: (1)
ANATOMICAL STUDIES OF LASER-EXPOSED AND NON-EXPOSED
TISSUE AT THE RkSOLUTION OF BOTH LIGHT ANO ELECTRON
OPTICS, THESE ARE DIRECTED TOWARD STUDIES OF THE
CHEMICAL MORPHOLOGY OF RETINAL STRUCTURES THROUGH
ENZYME AND OTHER STAINING TECHNIQUES. (2)
ANALYSIS OF BIOELECTRIC POTENTIALS IN TmE VISUAL
SYSTEM. THE ELECTRORETINOGRAM RECORDED FROM THE
INTACT EYE IS USED TO FOLLOW LONG-TLRM EFFECTS OF
LASER RADIATION, THI LERG (LOCALIZE0
ELECTRORETINOGRAM) *ILL BE USED TO STUDY LOCALIZED
EFFECTS OF LASER AADIATIONe SINGLE UNIT RECORDING
FROM THE FOURTH-ORDER NEURONS (LGN) OF THE VISUAL
SYSTEM *ILL BE USED TO STUDY PHOTOCHEMICAL EFFECTS Or
LASER RADIATION. (3) LASER-INDUCED CHANGES IN
RETINAL METABOLISM ARE BEING INVESTIGATED THROUGH
AUTORADJOGRAPHIC STUDIES OF C14 LABELED VITAMIN
A. (4) LASER EXPOSURES OF THE MACULA OF
RHEbUS AND HANGABEY MONKEYS ARE MADE IN CONJUNCTION
WITH ER4 STUOIC39 THESE ANIMALS ARE TRAINED TO
PERFOAM IN TESTING APPARATUS AND ARE TESTED FOR
VISUAL uEFECTSs (AUTHOR) lu)
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DC REPORT 814LIOGRAPHY SEARCH CONTROL NO, /tZZZZ

AO-66, ISs 6/5 6/13
NAVAL MEDICAL RESEARCH INST BETHESDA MD
RETINA: PATHOLOGY OF NEODYMIUM AND RUbY LASER BURNS,

EU)
AUG 65 ZP WOLBARSHTM L. IFLI(iSTEN,

K. E. IHAYES.J. Re I
PROJ: NAvMED-MROOCS13-15OO.06
TASK: MROOS.13-lsOO.06-3

UNCLASSIFIED REPORT
AVAILABILITY: PUdLISHED IN SCIENCE VISO N3702 P14S3-
4 DEC I0 196S,

DESCRIPTORS: (sBjRNS, LASERS), (.RETINA,
PATHOLOGY), RUBY. NEODYMIUM, ABSORPTION, EYE
PIGMLNTS. MONKEYS (UJ

CHORIORETINAL LLSIONS WkRE PRODUCED IN MONKEYq
DURING EXPERIMENTS WITH RUBY AND NEODYMIUM LASERS.
MOST OF THE ENERGY FROM THE RUBY LASER
I*AVELENGTH 6943 ANGSTROMS) IS ABSORBED 8Y THE
PIGMENT EPITHELIUM, WHERE THE GREATEST DAMAGE

APPEARS. NITH THE NEODYMIUM LASER (O0,OO
ANGSTROMS) THE NEURAL PORTIONS OF THE .R[TINA ABSORR
MORt OF THE ENENGY THAN THE PIGMENT LAYER DOESI

CON'EQUENTLY THESE PORTIONS EXHIBIT MORE DAMAGE THAN
THE pIGMENT IPITHkLIUM AND ADJACENT TISSUES#
(AUTHOR) IU)
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZZZz,

AD-663 82015
BALLISTIC RESEARCH LABS ABERDEEN PROVING GROUND MJATMOSPHERIC EFFECTS ON THL BEAM P9OPAbATIONt OF THEXM-23 LASER RANGEFINDER,

DESCRIPTIVE NOTE$ MEMORANDUM REPT,
SEP 67 37P DEITZ*PAUL He IREPT. NO s BRL-MR-1a7

PROJ: ROT/E.1*S23eOIAzgi

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTL; PRESENTED AT THE #LASER RANGEINSTRUMENTATION SEMINAR-IN-DEPTMI SPONSORED BY THESOCIETY OF PHOTOGRAPHIC INSTRUMENTATION ENGINEERSHELD IN EL PASO, TE,j 16-17 OCT 1967,
DESCRIPTORS: ('LASERSt ORANGE FINDING), ENERGY.SCINTILLATION* ATMOSPHERIC MOTION, DISTRIBUTION,MEASUREMENTs DENSITY, PHOTOGROPHIC IMAGES,DENSITOMETERs, PREOICTIONSt HAZARDS, EYE,THEORY$ PROPAGATION 

(U)
A SPECIAL OPTICAL RECEIVER WsTH A ZFOOT INPUTAPERTURL WAS USLO TO MEASURE BEAM CROSS SECTIONS orTHE XN.23 LASER RAN6EFINDER, THE STANDARDDEVIATIONS or THE RECEIVED ENERGIES *FRE DETERMINEDFOR PATHLENGTHS rROM 200 TO 1Sg0 METERS. THE INDEXSTRUCTUrM CONSTANT. C SUB N IDERIVED FROM THEMEASURED THERMAL STRUCTURE FUNCTION) AND THESOLUTION To THE SPNERDAL WAVE EUATON ERE USLD ToPEDICT TE STANDARD DEVIATIONS Of THE OPTICAL ENERGYDISTRIBUTIONS. THE PREDICTIONS dASED ONMETEOROLOGICAL MEASUREMENTS WERE COMPARED To THESTANOARD DEVIATIONS OF THE OPTICAL MEASUREMENTS FORHIGH SCINTILLATION CONDITIONS. (AUTHOR) 

(ul
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DDL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD-666 179 6/18 5/10

ARMY MEUICAL RESEARCH LAB FORT KNOX KY
SOME EFFECTS OF RUBY LASER IRRADIATION ON RAT
PERFORMANCE. (U)

DESCRIPTIVE NOTE: INTERIM REPT.,
NOV 67 29P REVUSKY*S#MUEL H. I

REPT. NO. USAMRL-7S9
PROJI: DA-3AO'$SOl71R
TASK: "

UNCLASSIFIED REPORT

DLSCRIpTORs: t*RADIOWIOLOGY, 'LASERS), BEHAVIOR,
RADIATION INJURIcS, ABDCMEN. DOSAGE,

THRE5HOLU5(PHYSI0LOGY), DEGRADATION.

PERFORMANCE TESTS, RATS IU)

A TOTAL DOSE OF 100 JOULES DELIVERED DURING 1.4 MS

AT A DENSITY OF 20 J/SQ CM ON THE MIDLINE OF THE

ABDOMEN DISHUPTiD PERFORMANCE IN THE PRESENCE OF THE
RE4ARDEo STIMULUS. BUT DID NOT APPEAR To DISORGANIZE
THE ANIMALS: THAT |$o TIIE DISCRIMINATION BETWEEN Twk
REWARDED STIULUS AND THE NONREWARDED STIMULI
REMAINEO INTACT. THE EFFECT DISAPPEARED ON THE
THIRD DAY AFTER IRRADIATIONs LO4ER DOSES APPEARED

TO BE INEFFECTIVE. ALrHOUGH DIFFERENCES IN INDIVIOUAL
SUSCEPTIBILITY TO IRRADIATION PRECLUDE A OEFINITE
FINDING AT THIS POINT, A SIMILAR 0OE Or 200

JOULES TO THE HEAD APPEARED TO BE THE THRESHOLD FOR

PERFORMANCE DECREHENT. THERE *AS SOME EVIDENCE

THAT HEAD INJURY COULD PRODucE A LON6ER LASTING
PERFORMANCE DECHEMENT AND COULD DISOHGANIZE BEHAVIOR

IN A MANNER NOT OBTAINABLE *ITH IRRADIATION OF THE

AdDUMEN. (AUTHOR) (U)
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AD-667 494 6/18 6/10
ARMED FORCES-NRC COMMITTEE UN VISION WASHINGTON D C
LASER EYE EFFECTS. (U)

APR 68 94P SPERLING.H. 4o
CONTRACT: NONR-2300(0S)

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASER.t RADIOIOLOGY , (*EYE@
RADIATION INJURIES). RETINA, PROTECTION,
SAFETY DEVICESP EYEGLASSES# MEDICAL tXAMINATIONt
INDUSTRIAL MlDICINE. RADIATION HAZARDS. SAFETY.
VISION$ PATHOLOGY, OPHTHALMOLOGYs EYE PIGMENTS.
ABSORPTION(BIOLOGICALi, ELECTRON MICROSCOPY,
HISTOLOGY (U)

CONTENTS: A REVIEW OF TECHNICAL
CHARACTERISTICS OF LASERSI RETINAL INJURY FROm
LASER AND LIGHT EXPOSURE| LASER FUNCTIONAL EFFECTt
PERSONNEL PROTECTION FROM LASERS AND A DISCUSSION
OF EYE PROTECTIVE DEVICES; DEVICES FOR EYE
PROTECTION1 EYE EXAMINATION STANDARDS AND
TREATMENT- (U)
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DDC RIEPORT BIBLIOGRAPHY SEARCH CONTROL NO /ZZZZZ

AD-667 55h 6/|6 2utS
STANFORU RESEARCH INST MENLU PARK CALIF

INVESTIGATIuNS OF LASER DAMA4E TO OCULAR
TISS;LS* (u)

OESCRIPTIvE NOTE: INTERIM REPTs 6 APR-31 AOG 67,
SEP 67 641 P VASSILIADISA* ;PEPPERSoNe I

DEOPICK.K( ICHANG.H. ;HUNEY.R. C. I

CONTRACT: F03615S-67-C-1752

P8OJ: SRI-6660

UNCLASS1Fi|D REPORT

DLSCRIPTORS: (*RADIATION HAZARDS, LASERS),
(ODAMAE ASSESSMENT, EYE), TISSUESiBIOtOGY)J
RETINA$ CORNEA, LASORATORY ANIMALS, MONKEYS,
*AOBITS. NEODYMIUM. GAS LASERS*
TMRESHOLUStPHYSIOLOGY) MATHEMATICAL MODELSt
mEAT TRANSFE9, ONE-OIMENSIONAL FLOW, CORRELATION
TECHNIQULSs TEST METMODS, CONFIGURATION,
OPHTHALMOLOGY (U)

IDENTIFIERS: LESIONS, *OCULAH TISSUES (U)

PRELIMINARY RESU0TS OF EAPERIMENVAL INVEST1IATIUNS
OF MINIMALLY SIZED RETINAL LESIONS CAUSED BY
NEODYMIUM LASERS ARE PRESENTED, THE ExPERIMENTAL
ANIMALS WERL RHESUS MONKEYS, DATA FOR BOTH LONG-
PULSE NEODYMIUM AND Q-SOITCHED NEOOTy.IU LASES ARE

INCLUDEu. RESULTS OF EAPERIAENTAL INVESTIGATION
FOR TMRESMOLO OAMAGE BY A C* CO LASER TO NABIT
CORNEAS ARE ALSO PRESENTED* DATA FOk TOO EXPOSUAE

TIMES ARE ItCLUDEO, IN ADDITION, THEORETICAL
C&LCULATION5 BASED ON A ONE-DIMENSIONAL HEAT-FLOW
MODEL ARE REPORTED. AND COMPARISON 15 MADE WITH TMF

EAPERIMLNTAL RESULTS* (AUTHOR) (U)
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AD-668 906 6118 20/5 902

PICATINI1Y ARSENAL POVER N J F LTMAN RESEARCH LABS

A MOOL FOR THE STUUY OF RE.INAL DAMAGE DUE To LASER

RADIATION- 
IUI

DESCRIPTIVE NOTE: TECHNICAL REPT,-

FEd 66 49P FAHSJAMLS He I

PKOJ: UA-ITOI3OoIA91A
MONITOR: PA TR-3678

UNCLASSIFIED REPORT

DESCRIPTORS: ('LASER5. *RADIATION INJURIES)#

(*RETINA, PADIATION INJURIES), MATHE MATICAL

MODELS$ EYE PIGMENTS, THERMAL CONOUCTIVITys

oIFFERENCE EWUATLONS, COMPUTER PROGRAMS,

MATHEMATICAL PREUICTIONs PROGRAMING LANGUAGES 
(U)

luENTIFIERSI FORTRAN, COMPUTER ANALYSIS (Ui

A MODEL IS PROPOSED FoR THE PREDICTION OF RETtNAL

DAMAGE AS A RESULT Or LASER RADIATION STRIKING THE

EYE. THE OIFERENTIAL EQUATION F'R HEAT

CONDUCTIVITY IS REPLAC EO bY A NUNMLRICAL DIFFERENCE

EQUATION AND A FORTRAN COMPUTER PROGRAM IS

PRESENTED NHICH OIL6 SOLVE THE EQUATION FOR GiVEN

INPUys A SAMPLE CASE IS SHOON AND PROrRA
M LISTINGS

ARE GIVEN. IAUTiJR) (U)
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UNCLASSiF ED

DDC REPORT BIRLIOINAPHY ,EANCH CONTROL NO, /ZZvZ

AD-669 117 6/I 6i5
NAVAL SUBMARINE MEDICAL CENTER ifgTUN C(,,4N 5URMARTNE
M'DICAL RLSEARCM LAb

LASER-INDUCED PA7HOLOY OF THE RABBIT RETINA:
COMPA'4S04 OF TAREE RADIATIQN *AVZLENGTHS- (U)

DESCRIpTi VE NOTE: MEMORANDUM REPT.,

MAR be |sP KE, TFAUR tSPENCER,
JAMLS As, E9 :5MjTH*ICKsGROVER As I

REPT, NO* SMRL-NR-68-4

PFRJ: N4VMEo-Fo12*O3-U8-9OQ1
TASK: MFQZZ, -- 9O GI900

UNcLA)SIFIEo HEPORT

DLSCRIP T okSM (OLASERSt *RADIATION INJURIES),
kFTINAi RADIOBIOLOGYa PATHOLOGY, --ODYmIUM,
RUBY, HISTOLUGY, OPHTHALMOLOGY, SUiNKO

SINCE LASER RA',IAT!ON CONSISTS OF ESSENTIALLY
PARALLEL RAYS, THE *AVELENGTHS TO WICH THE OrULAR

MEDIA IS RELATIVELY TRANSPARENT ARE FOCuSf) cy ]ME
YE AT OA NEAR THE FUNDUSI GREATLY CONCENTRATING T?

ENERGI IN THE PROCESS, BECAUSE RETINAL DAMAGE CAN

RESULT, THE D:FrE"ENTIAL EFFECTS IN TCRMS OF
WAVELENGTH AND POER LEVELS IS OF CONSIOERABLF
IMpORTANCE. IN THIS STUDY UAMAGE TO THE RABBIT
RETINA OAS INDUCED BY IRRADIATION WITH NEODYMIUM,
RUBY, AND FREQUENCY-DOUBLED NEODYMIUM LASERS. THE

NEODYMIUM LASER (NAVELENGTH 10,600 ANGSTROMS)
PRO UCEU THE SMALLEST LESIONS AND LEAST DAMAGE,
THE RUBY (6943 A) AND FREQUENCY-DOUBLED
NEODYMIuM (S300 A) LASERS CAUSED LESIONS SIMILAR

IN $IZE AND SEVN DAY POST'IRRAUIATION HISTO.

PATMOLOtiy EXCEPT FUR INTER-LAYER ADHESION
OIFFERLtCES. (AuTHOR) (U)
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UNCLASSIF IED

DDC kEpORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZL

L AD-669 61U 6/5 6/18

ARMY 4EDICAL RESEARCH LAB FoRT KNOX KY

CCZ LASER INDUCtD SKIN LESIONS. fUl

DESCRIPTIVE NOTE: FINAL REPT.,

MAR 68 2bP BROWNELLAkNOLD So IPARR,

WORDIE H. IMYSELL,DAVID k. IDEDRICKROBERT

S.o
REPTo NO, USAMRL-769

FROJ: QA-3A0I4SOI871H

TASK: 3AO14SO17IR-Ol

w;NCLASSIFIED REPORT

DESCRIPTORS; (*LASERS, OBURNS)i RADIATION
INJURIES. PATHOLOGY, SKIN, EXPOSURE, DOSAGE,

CARBON DIOXIuEt MATHEMATICAL MODELS, TABLES (U)

DEPILATED SKIN OF WHITE PIGS WAS EXPOSED TO

OIFFERENT EXPOSURE TImE-IRRADIANCE COMBINATIONS USING

COZ LASER RADIATION tI06 MICRONS)* THE

LESIONS PRODUCEU RANGED FROM A MILD ERYTHEMA TO

PARTIAL TISSUE COAGULATION. THE PRO"ABILITY OF

PRODUCING A PARTICULAR zRADE OF LESION WAS THEN

ESTABLISHED FOR POWER DENSITIES WITHIN THE RANGE OF

0@61-13m6 NATTS/$Q9 CM AND EXPOSURE TINES OF o*Z To

40 S$Ce DATA OBTAINED ARE ADEQUATE TO ESTABLISH

LASER SAFETY STANDA,DS A RELATIVELY SIMPLE MODEL

IS DISCUSSED THAT DkSCRIBES THE EXPOSURE PARAMETERS

TO PRODUCE THRESHOLD SKIN LESIONS. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIO MAPHY SEARCH CONTROL NO /ZZZZI

AD-67U 852 6/5 U/Ie
STANFUku RESEARCH INST MENLU PARK CALIF
INVEST14ATIONS OF LASER DAMAGE TO OCULAR
TISSUES, iU)

DESCRIpTIvE NOTE: FINAL REPT, 5 APR 67-5 FEB 6as
MAR 68 98P VASSILIADISAo IHONEYvR,

Co ;PEPPERSN* As ;lWENGHo Ce IROSAN.R.
Co I

CONTRACT! F33615-67-C-1 752
Pi'OJ AF-63019 SRI-6680 1

TASK: 630105

UNCLASSIFIED REPORT

DESCRIPTORS: (OLASERSt OBURN:S)p (*EYE*
RALIATION IN4URIES), THRESHOLDS(PHYSIOLOGY~,
PATAOLOGY, RLTINA# RCFLECTOMETERS, RUBY.
NEOUYMIUM# CARBON DIOXIDE, OPHTHALMOLOGY (U)

RESULTS OF EXPERIMENTAL INVESTIATIONS TO DETERMINF
THRESHOLD LEVELS FOR MINIMALLY-SIZEU RETINAL LESION.,
CAUSE D 8Y NEODYMIUM LONG-PULSED AND Q-SAIZTCHEO
LASERS ARE PRESkNTEo THE EXPERIMENTAL ANIMALS
WERE RHESUS MONKEYS. IN ADDITION, RESULTS OF
RETINAL DAMAGE DUE TO Q-SNITCHEU RUBY, NEODYMIUM,
AND DOUBLED NEODYMIUM LASERS AT SUPRATHRESHOLO ENERGY
LEVELS ARE ALSO PnESENTLDo A REPORT ON
HISTOPATHOLOGY UF RETINAL INJURY CAUSED BY 9-
S TCHEo LASERS IS PRESENTED, OBSERVATIONS ON
DoIAGE DUE TO BOTH RUBY AND NEODYMIUM LASERS ARE
DISCUSSEDo THE OESIGN AND CONSTRUCTION4 OF A FuNDUS
REFLECTOMETER I$ DESCRIBED, AND PRE61MINARY
MEASUREMENTS OF FUNDUS REFLECTANCE OF RABBIT, RHESUS
MONKEY, AND HUMAN SUBJECTS ARE REPORTED. RESULTS
OF AN EAPERIMENTAL INVLSTIGATION TO DkTERMINE
THRESHOLD DAMAGi. LEVELS FUR A CO2 LASER TO RABBIT
CORNEAS ARE GIVEN, DATA FOR THREE EXPOSURE TIMES
ARE INCLUDEu, IN ADUITION, THEORETICAL
CALCULATIONS BASED ON A ONE-DIMENSIONAL HEAT-VLO*
MODEL ARE REPORTED, AND COMPARISON IS MADE WITH THE
EXPLRIMENTAL RESUiTSo FINALLY. SOME RESULTS ON
PERMANENT CORNEAL DAMAGE DUE TO C02 LASER ARE
REPORTE o (AUTHOR) lU)
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UNCLASSIFIEO

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZzZ

A0-670 B64 6/5 6/18
PASADENA FOUNDATION FOR MEDICAL RESEARCH CALIF LASER
BIOLOGY LAB
EFFECT OF RUBY LASER ENERGY ON THE HUtIAN IRIS, (U)

DESCRIPTIVE NOTE: REPT. FOR FEB-NOV 67,
MAR 68 |3P ROUNDSDONALD L. IOLSONi

ROBERT s, UIRVINEAo RAY , JRl
CONTRACT: F4609.67oC-0022
PROj: AF-7763
TASK! 775301
KOIILR SAM T-83

UNCLASSIFIED REPORT

DESCRITO"s: #OLASERSo OBURNS)o 0EYE,
RADIAT!"N INJURILS), RUBY, PHOTONS. PATHOLOGY,
THRESHOLoS(PHYSIOLOGY)i OPHTHALMOLOGY (U)

EXCISED RINGS OF IRIDIAL SPHI:<CrER MUSCLE TAKFN
FROM RECENTLY ENUCLEATED HUMAN EYES WERE MONITORED
1OR THEIR CONTRACTILE AND TEARING RESPONSE AFTER
TREATMENT WITH VARYING PHOTON UENSITIES FROM A PULSEn
RUBY LASER. THE RESPONSE WAS LiNEAR BETWEEN 0 TO
26 J/SQ CM. BUT VARIABLE ABOVE THAT ENERGY DENSITY
LEVEL. A COMPARISON OF THIS RESPONSE WITH THAT OF
RINGS OF HAMSTER DORSAL AORTA SUGGESTED THAT THE
VARIABILITY WAS DUE TO IRIDIAL TISSUE DAI4AGX. THIS
HYPOTHESIS RAS SUPPORTED WITH OBSERVATIONS THAT THE
IRIS SHOWED VARIABLE DEGREES OF DESTRUCTION AFTER Tmr
SECTIONING OF INTACT EYES EXPOSED TO A LASER DOSE
RANGE BETWEEN 20 AND 2200 J/SQ Cm, THESE METHODS
SUGGESTED THAT THE THRESHOLD OF RUBY LASER ENERGY
WHICH WULD IMPAIR THE FUNCTIONAL ACTIVITY OF THE
IRIS *As APPROXIMATELY TEN TIMES THL DAMAGE THRESHOLD
LEVEL FOR THE HUMAN RETINA, ADDIYIONAL WORK WAS
CALLED FOR TO EVALUATE THE EFFECT OF IRIDIAL DAMAGE
ON VISUAL ACUITY- (AUTHOR) (U)
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UNCLASSIFIED

DD( REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZZ

AD- 6 71 866 zU/s
NAVAL Ct(DNANCE LAB wHITE OAK MD
TRAVL AEPOkT ON THt FIRST INTERNATIONAL CONFr ENCE

ON LASER APPLICATIONS - PARIS, FRANCE 18-23 JULY 1947
4ELD AT SALLE DU ROND - POINT DES CHAMPS - ELYSEES IN

THE PALAIS DE GLACE* lUJ
ApR 68 31P MAXAELL&LOUIS R,

REPTs NU, NOLTR-48-53

UNCLA5SIFIEu REPORT

DESCRIPTORS: COLASERS, SYMPOSIA), RETINA,

HAZARDS, NEOPLASMS, MEASUREMENT,
INTERFEROMETERS, RAN.E FINDING, MOON: PLASMA
FHISICS. POSITIONING DEVICES(MACHINERY),

ALIGNMENT, REFRACTIVE INDEX$ WELOING, FRANCE (uI

THE FIRST INTERNATION CUNFERENCL ON LASER

APPLICATIONS RESULTED IN THE PRESENTATION OF *ORK
COVERING VERY WIDE AND DIVEhSE SUBJECTS. INCLUDING

MEDICAL APP6ICATIONS. SOME OF THE HIGHLIGHTS
REVIENEU IN THIS REPORT DEAL WITI MECHANICAL
ALIGN MENT l,.CLUDING SHOP PRACTIVE, AIR TO GROUND
RAN6E FINDING, TESTING OF MATERIALS$ STUDY OF SHOCK
FRONTS AND CORRECTING TUMOR SITES ON EYE RETINASI
A PROMISING APP ICATION PRESENTED 1S AELDING OF

OXIDIZING METALS Ito AIR. (AUTHOR) (U)

44

UNCLASSIFIED IZZLZZ



UNCLASSIFIED

&DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZZu

AD-671 9 9j 6/18 20/5
AIR PROVING GROUND CENTER EGLIN AFB FLA
HUMAN FACTORs/BIOmEQICAL SAFETY CONSIDERATIONs FOR
NEODYMIUM LASERS* (U)

DESCRIPTIVE NOTEI FINAL REPT.,
JuN be 26P DURHA.;tCHARLES V.

REPT. NO. APGC-TR-68-53
PROJ!I AF-3169YI

UNCLASSIFIED RFPORT

DLSCRIPTOmS; (oLASRS, RADIOBIOLOGY),
sEAMS(ELCTROMAGNETIC), NEODYMIUM, OPERATION,
INSTRUCTION MANUALS, HAZARuS, SAFETY, HUMAN
ENGINEERING, PHYSIOLOGY, BURNS,
TOLERANCES(PHYSIOLOGY) (U)
,IENTIFIERS: $HUMAN FACTORS (U)

THIS IU1DE OAS DEVELOPED AS AN AID TO PERSONNrL
USING NEODYMIUM LASER SYSTEMS. IT CONTAINS BOTH A
BRILF DISCUSSION OF THE CHARACTERIsTIcs OF LASER
SYSTEMS IN GENERAL. AND A MORE DETAILED REVIEO OF THU
NEODYMIUMs DOPED LAbER AND ASSOCIATED HAZARDS.
SPECIFIC RECOHMiNOATIONS ARE MADE IN REGARD To THE
SAFE OPERATION OF THE NEODYMIUM LASER DURING GROUdD
AND AIRdORNE OPERATIONS* (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZL

A0- 6 73 6 1d 6/5
NAVAL MEDICAL RESEARCH INST BETHESD$, MD

THERMAL MODEL FOR RETINAL DAMAGE INOUCED jjY PULSED

LASERS, (U)

DESCRIPTIVE NOTE: MEDICAL RESEARCH INTERIM REP!e

68 9P HAYES*JUUE Re I
MONITOR; NAVMED MROOS@Oq*o014'7

UNCLASSIFIED REPORT
AVAILABILITY: PUB, IN AEROSPACE MEDICINEs V39

P474'-4O nAY 68,

DESCRIPTORS: (@BURNS, RETINA), (*LASERS,
BURNb)s EYE PIGMENTS, MATHEMATICAL MODELS,

EXPOSURE. THERMAL STABILITY, OPTICAL PROPENTIESt

GRANULES, THERMAL CONDUCTIVITyt
MEMBRANESIBIOLOGY). CELL STRUCTURE,
THRESHOLoS(PHYSIOLOGY), ELECTRIC FIELDS.

6LACKBODy RADIATIQN tU)

IJENTIFIERS: MELANIN (U)

THE MODEL OF THE RETINA EMPLOYING THE THERMAL
ABSORPTION OF A SLAB OF THE PIGMENT E"ITHELIUM LAYER

(ASSUMED To BE HOMOGENEOUS) AS PROPOSED BY VOS

HAS BEEN EXAMINED IN DETAIL FOR BOTH LONG EXPOSURE

TIMES (FOR WHICH IT WAS DESIGNED) AND SHORT

EXPOSURL TIMES* THIS MODEL IS SUFFICIENT TO
EXPLAIN THE DAMAGE FROM LONG EXPOSURES BUT NOT SHORT
EXPUSURES, WE HAVE EXAMINED THE PHYSICAL

CHARACTERISTiCS OF THE PIGMENT EPITHELIUM,
PARTICULARLY WITH RESPECT T%; THE THERMAL STABILITY

AND OPTICAL PROPERTIES OF THE IIELANIN GRANULES. A

NEW MODEL IS PROPOSED WHICH 15 ;ASED ON ABSORPTION OF

THE INCIDENT ENRGY BY TItE ONE MICRON DIAMETER

PIGMENT GRANULEZ AND THERMAL CONDUCTIUN FROM THEM TO
NEARBY ESSENTIAL RETINAL STRUCTURES SUCH AS THE

PIGMENT CELL MEMBRANE AND THE RECEPTOR CELL MYELOID

BODY ANO OUTER zEGMENTe THE NEW MODOL EXPLAINS

BOTH LONG AND SHORT PULSE EFFECTS, SUCH NONLINEAR

EFFECTS AS IONIZATION FROM INTENSE ELECTRIC FIELD

GRAOILNTS. HARMkNIC GENLHATION, BRILLUUIN
SCATTERING, SHOCK WAVES, ANo RERADIATION BY BLAILK
BODY LMISSION ARE SHOWN TO MAKL NEGLI(ISLE
CONTRIBUTION To THE INITIAL TISSUE UAMAGE WHERE T~r
LESION 15 MINIMAL, SHORTER EVENT TIMES (10 TO

THE MINUS I1TH POWER SECONDS) WHICH ARE POSSIBLE

FROM MOuE LOCKEU LASER OPERATION HAY REGQ.RE oT'lER

MECHANISMS THAN POSTULATED BY THIS THEORY.
(AUTH 3 R) (U)

46

UNCL SSIFIEO /Zi. z Z



UNCLASSIFIED

D-C REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /IZZLZ

Au-67 2'49 6/5

ARMED FORCES INST OF PATHOLOGY WASHINGTON 0 C

OCULAR HAZARDS UF TRA4SSCLERAL LASER RADIATION- I.

SPELTRA6 REFLECTION AND TRANSMISSION OF THE SCLERA

CHOROID AND RETINA, (U)

68 liP STEINoMARVIN N. ISMITH,

RICHARD So I

-RJ: OA-3AU1450o871P

UNCLASSIFIED REPORT

AVAILABILITY: PuB. IN AMERICAN JNL. OF
OPHHALMOLOGY, V66 NI PZ1-31 JUL 68.

DFSCRIpT6S: S 0LASERSt HAZARDS), (*RETINA,

BURNS)p DOSAGE, CORNEA, REFLECTION9 LIGHT

TRANSMISSION, SPtCTROPHOTOMETERs. MEASUREMENT,

HUMANS# RAgBBTS, ABSORPTION(BIOLOGICAL),
TABLES (U)

THE WIDLSPREAD USE OF HIGH INTENSITY LASER DEVICES

SUGGESTS THL POSSIBILI T Y OF OCULAR INJURY FROM A

LASER BEAM TRANSMITTED THNOUGH THE SCLERAo USING

HUMAN AUTOPSY EYES AND PIGMENTED RABBIT EYES, THE

SPECTRAL REFLECTION AND TRANSMISSION CHARACTERISTtrS

OF THE SCLERA, CHOROIDo AND RETINA WERE MEASURED BY

HEANS OF A SPECTROPHOTOMETER6 VALUES OBTAINED OVER

THE SPECTRAL RANGE FROM SOO TO 2,400 MILLIMICONS

SHOWED LITTLE VARIATION AMONG DIFFERENT SPECmENSo

M'AzUREMENTS MADE IN HUMAN AND RABBIT EYES t.oE

QUALITATIVELY AND QUANTITATIVELY S:NILAR. THE

RESULTS OBTAINEU AT 69493 AND 1,060 MILLIMICRoNS *ENF

CONFIRMED BY A SECOND % .HOD, USING RUBY AND

NEODYMIUM L SERb AS THE RADIATION SOURCE.

(AUTHOR) (U)
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UNCLASSIFIED

ODC REPORT SIBLIOGkAPHY SEARCH CONTROL NO. /ZZZZZ

AD-67" *4 8  6/5

ARMED FORCES INST OF PATHOLOGY WASHINGTON D C

CORNEAL INJURY THRESHOLD TO CARbON DIOXIDE LASER

IRRADIATION, (U)

68 ISP FINE,3EN So ;FEIGENL. I

MACKEEN.O. IFINLeS. ;

UNCLASSIFIED REPORT

AVAILABILITY: PiB IN AmER.lCAN JNLo OF

OPHTmALmOLOGY. V66 Ni PI-1, JUL 6d,

DESCRIpTORS: (*CORNEA, BURNS), LASERS, CARBON

DIOXIDE. TOLLRANCES(PHYSIOLOGY)l
THHESHOLUS(PHYSIOLOGY), MORPHOLOGYB' LO4Y),

KABBITS o EXPOSUR., MICROSCOPY, VISUA-

INSPECTION. HISTOLOGICAL TECHNIQUES,

CELLS(IOLOGY)o PATHOLOGY (U)

RABBIT EYES IN VIVO WERE EXPOSED TO DESCENDiNG"

POV6R LEVELS OF CONTINUOUS CO2 LASER IRRADIATION To

DETERMINE A THRiSHOLD FOR INJURY. IkRADIATION AT A

POWER DENSITY OF 0.1 0/S CM FOR 30 MINUTES WAS FOUND

TO BE NON-INJURIOUS TO THE RABBIT EYE BY CLINICAL AND

HISTOPATHOLOGIC EXAMINATIONS* MILD SUPRATHRESwOLD

INJURIES *EHE EAAMINED TO EVALUATE CHANGES THAT MIGHT

OCCUR IN THE MOST SUPERFICIAL CORNEAL LAYERS ANU TO

SERVE AS A wUIDLLINE FOR IMPROVED HISTOPATHOLOGIC

EVALUATION OF THE THRESHOLD AND NEAR-TmRESHOLD

INJURIES. A VARIETY OF MORPHOLOGIC CHANGES IN THE

CORNEAL EPITHELIUM LPITHELIAL BASEMENT MEMdHRANE, iU

SUPERFICIAL STROM, IN SUPRATHRESHOL0 ANn NEAR-

THRESHOD LESIUNS ARE DESCRIBED AND DISCUSSED.

(AUTHOR) IU)
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UNCLASSIFIED

DOC REpORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZL

AD-675 476 6/5 6/16

HONEYWELL INC ST PAUL MINN RESEARCH DEPT

LASER RADIATION EFFECTS ON THE MORPHOL06Y AND
FUNCTION OF OCULAR TISSUE, (U)

DESCRIPTIVE NOTE: ANNUAL REPT, NO. 2o 1 AJG 47.31 JUL
6B,

juL &B 76P JONESiARTHUR Le :FAIRCmILD

DAV!0 0, ;SPYROPOULOSoPERRY
REPT. NO. 1207-TDR2

CONTRACT: DAUA17*67-C-0O1 9

UNCLASSIFIED REPORT

DESCRIpTOH:s (OLASERS, BURNS),
c.ELECTRQRETINOGNAPHY, POWER SPECTRA), 'ISION,

FLASHBLINDNESS, TRANSFER FUNCTIONS$ RETINA,
VITAMIN A. DEFICIENCY DISEASES, FREQUENCYt

LIGHT, INTENSITY. MONKEYS IV)

A POWER SPECTRAL ANALYSIS *AS PERFORMED ON AVERAGED

RESPONSES FOR A NUMBER OF WAVELENGTHS 4ND INTENSITIES
OF SPECTRAL LIGHT, AN AVERAGING COMPUTER WAS USED
TO AVERAGE AT LLAST SO CONSECUTIVE RESPONSES AT EACH
OAVELEN4TH AND INTENSITY. THE STUDIES INDICATE
THAT THE ERG HAS MORE THAN ONE GENERATOR AND THLRE
IS NO EVIDENCE OF A SINgLE MECHANISM WITH A SIMPLE

LINEAR PHASL SHIFT, ENERGY IS DISTRIeUTED IN SEVERAL
FREQUENCY BANDS AND EACH BAND HAS A THRESHOLD. THE

POWER SPECTRUM CONTAINS DIFFERENT FREQUENCY BANDS AS

A FUNCTION OF WAVELENGTH, AND ANATOMICAL SUbSTRATES
HAVE A ;tiuENCY FINGERPRINT, AND THE ERa MAY BE
UbEFU4 S A DIA4NOSTIC TOOL TO ASSESS THE STATE OF

THE RETINA. THE ERG OF THE MANGABEY *AS FOUND TO

BE ALTERED BY A SINaLE LASER PULSE OF LOW ENERGY
DLNSITy (0.2 J/SQ CMt WHICH IRRADIATED A LARGE
RETINAL AREA, ERG'S RECORDED SIX OR MORE PAYS
POST-EXPOSURE SHOWED A DEPRESSION OR ABSENCE OF THE

THIRD OSCILLATORY PVTENTIAL. THE IMPLICIT TIME UF
THE P"WAVC wAS SIGNIFICANTLY SHORTER (P40OOUl)
POST-EXPOSURE, REPLICATION OF THE STUDY *ITS

TESTING AT 6-10 DAYS AND SIX MONTHS POST-EAPOSURE
RtVEALEU STATISYICALLY SIGNIFICANT POST-EXOSURE

ERG CHANGES PERSISTING UP TO SIX MONTHS.
(AUTHORI lU)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* ILZZZZ

Ay-67S 77 6/S 6/16

HONEYMELL INC ST PALL MINN NESEARCH DEPT
THE EFFECTS OF HIGH-INTENSITY RADIANT STIMULATIUN OF

VARfING WAVELEN(THS AND DURATIONS ON RETINAL

SENSITIVITY# (v)

DESCRIPTIVE NOTE: FINAL REPT. I JUL 63-31 MAR 6Sl

JUL 68 39P SP RLINGHARNY G, ;JONES*
ARTMUR Lo IDOCKIN5,, So 1

REPT. NO. I149-FRI
CoYTRACT: DA-g9.I-9MD-2457

UNCLASSIFIED REPORT

DESCRIPTORSI (9RETINA, SENSITIVITY), LASERS,

8URNS, VISION. FLASI4LINONES, COLOR VISION,

ADAPTATN'N(PNYSIOLOGYI, LIGbT, INTENSITY,

PRIMATES (U)

THC EFFECTS OF INTENSE SPECTRAL LIGMT ON SPECTRAL

SENSITIVITY AEkE INVESTIGATED. jiOT M CON.TINUJUS
ADAPTATION AND PULSED ADAPTATION *LRE USED* IT WAS
FOUND THAT SPECTRAL ADAPTATION IN DISC4ZTE SPECTRAL

BAND *AS REDUCED BY INTENSE BLUE, GREEN. AND REU

ADAPTATION. A MODEL OF THE PNIMATE iPECTRAL

6ENSITIVITY *AS DEVELOPED *IcM CAN 6E USED To
PRLDICT THE EFFECTS O 6ASER ANU OTHER SPECTRAL

SOURCES ON RETINAL SENSITIVITY* (AUTmj l (U)
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UNCLASSI F iE(

DOC REPORT SIBLIOGRAPHY SEAR0H CONTROL NO# /ZZZZZ

ATi7s 803 6/5 20/5
BIORAD INC NEW HYDE PARx b Y
LASER PARAMETERS FOR HUhAN VIENING, I, AN ANALYSIS
OF VIEWING DIRECT AND SCATTERED LASR RADIATION- . U)

DESCRIPTIVE NOTE: FINAL REPTo 22 MAR-30 DEC 67,
AU4 64 95P 5OLONeLEONARD Re ;SIMSSo

IONALD I
REPTo NO. IORAD-IO2I
CONTRACTI N41339-67-C-0096
MuNITOR; NAVTRADEVCEN 67-C-0096-1

CANCLASSIFIED REPORT

DESCRIPTORS: (OLASERS, *RADIATION HAZARDS),
i!EYEo SAFETY). RETINA, ENERGY, OPTICS,
COIcEA, REFLECTsON, SCATTERING, iNTENSITY,
oUI.Y P&THOLOGY, MATNEMATICAL PREDICTION,
PROTECTION, MILITARY TRAININ46
THRESMOLOSIPOYSIOLOGY), RUMAN ENGINEERING,
ZANA[E ASSESSMENT (U)
IQtNTIFIENl IRRADIANCE, *Q.SWI'CmED LASERS,
ST ILES-CRAWFORO EFFECT, WAVELENGTH (U)

A GENERAL ANALYSIS IS FURNISHED OF THE
PMYSIOLOGICAL OPTICS OF DIRECTLY TRANSMITTED,
REMACEDo ANO SCATTERED LASER RIDIAT'ON,

PA*AmETERS OCTERMONING THE RETINAL IRRADIANCE FOR
CONTINLOUS LASERS OR RADIANT EAPOSUrE FOR PULSED
SOURCES) ARE T[ATEO IN DETAILo PARTICULAR
&?TENTI|O DIRECTED TO OPTIMIZATION OF LASER
STSTtMS INER[ VISUAL OBSERVATION IS REQUIRED, ON CAN
OCCUR INAOVERTENTLY, AMONG FACTORS CONSIDERED ARE
A[ ImFIAUENCJ OF AUXILIART OPTICS& ENVIRONMENTAL
4,L.UKINATION. AND ?ME STILES-CRAwFORD EFFECT.
(AUTWORI (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARLH CONTROL NO* /iZZZL

Au-676 $78 i/l 6/5

ARMY MEDICAL RESEARCH LAB FORT KNOA KY

CORRELATION BETWEEN THE GROSS AND MICROSCOPIC

APPEARANCE OF C02 LASER INDUCED PORCINE SKIN

OURNSv ( U)

JUN 46 24P HYSELL.DAVID K. |BROWNELLp

ARNOLD S. I
ReBT. NO, USAMRL-776

PROJI OA-3-A-014SO1-B-71-R
TASKI 3-A-0ISOI-OB71"R-Ol

UNCLASSIFIED REPORT

DESCRIPTORS: (OLASERSs *BURNS), SKIN,

TOLERANCES(PHYSIOLOGY), CARSON DIOXIDE,

TISSUES(BIOLOGY), SIOPSY, VISUAL INSPECTION#

INTENS!TY, HISTOLOGY, DENSITY* PATHOLOGY (U)

THE SKIN OF WHITE PIGS EXPOSED TO C02 LASER

RADIATION WA SIOPSIED AND EXAMINED FOR HISTOLOGIC

EVIDENCE OF DAMAGEs AS THU BURNS INCREASED IN

SEVERITY MACROSCOPICALLY, THERE WAS A COMMENSURATE

INCREASE IN MICROSCOPIC 9VIDENCE OF TISSUE DAm, ,

LIMITED DATA SUGGESTS THAT EVEN THOUGH BURNS

eRESENT SIMILAR SURFACE APPEARANCES, THOSE PRODUCED

BY HIGH INTENSITY CC? LASER POWER DENSITIES MIGHT

HAVE MORE ACTUAL TISSUE DAMAGE THAN THOSE PRODUCED sY

A LUIER POWER DENSITY. INSUFFICIENT DATA WAS

AVAILABLE TO DETERMINE IF THE C.FFERENCES WERE

SIGNIFICANT. (AUTHOR) (Ul

I
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UNCLASS1FIED

CDC REPORT 8!BLIUGPAPHY tEARCH CuNTROL NO. YIZZZ

AU0676 006 6/19 20/5
ARMY MEDICAL RECrARCH LAO FORT KNWV 9Y
LASER PROPE-RIES AND EYE HAiARDS. (U)

DESCRIPTIVE NOTE: INTERIM REPToo
MAY 68 28P PEACOCKo4EOR(aE R, IVAN NUS,

FREDERICK I
REPT. NO. USAMRL-776

FROJI UA-3-A-0146OI--71-P
TASK: 3-A-01SOI-B-71-P-02

UNCLASSIFIED REPORT

DESCRIPTORS: (.COHERLNT RADIATION, HAZARDS)#
(*EYEo DAMAGE ASSESSMENT), LASERbo VIRION,
,vOUNDS + INJURIES, PROTECTION, SAFETY, MEDICAL
hESEARCH, THRESAOLDSIPHYSOLOGY)s
TOLERANCES(PHYSIOLOGY), OPTICAL PROPERTIESI
SPECTRA(INFRARED) (U)

? ILENtIFIERS: NAVELENGTH, LESICNS (U)

EYE INJURY IS A RECOGNIZED HAZARD OF LASER
RADIATION, THIS REPORT INCLUDES A BASIC DISCUSSION
OF THOSE LASER OUTPUT PARAMETERS THAT ARE IMPORTANT
IN UNDERSTANUING LASERS AND HO THEY ARE RELATED TO

LASER EYE INJURY. THE THREE MOST SIGNIFICANT
PROPERTIES OF LASER BEAMS IN THIS RESPECT ARE
WAVELENGTH. TIME CKARACTERISTIC5 AND sEAM QEOMETRY.
THE fIRST TaO DETERMINE THE SITE MOST SUSCEPTIBLE
TO INJURY ANU ITS SENSITIVITY Tu LASER OXPOSURE DOSE,

THE THIRD, BEAM GEOMETRY, ESSENTIALLY GOVERNS THE
DISTANCE AT WHICH A GIVEN LASER 1S CAPABLE CF
PRODUCING A HAZARDOUS EXPOSURE LONDITION. A BRIEF
DESCRIPTION OF EXPERIMENTAL INJURY FINDINGS AND SOME
THRESHOLD EXPOSURE OOsES Ah iREPORTED It4 THE
LITERATURE, ARE SUMMARIZED* LASER SAFTy
CONSIDERATIONS ARE DISCUSSED# (AUTHOR) (U)
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UNCLASSIFED

DDC REPORT BIBLIvGRAPHY SEARCH CONTROL NO- /LZLZI

A0d&79 455 6/5 20/B
ARMED FORCES INST OF PATHOLOGY *ASHINGTON 0 C

CORNEAL CALCIFICATIUN, (U)
AUG 68 zi FINEsOEN 5 IBERKORtJOSEPH

We IFINEaSAMUEL 1

UNCLASSIFIEQ kEPORT
AVAILABILITY: PUs. IN SCIENCE, vI6Z ul2-!30 4$
OCT 68,

DtSCRIPTONS: (eLASERSs BURNSi, (*CORNEA5
.OURNSi. RABBITS, ELECTRON MICROSCOPY, CARBON

oIOXIDEe OPHTHALMOLOGY, PATHOLOGY, THERMAL

RADIATION (U)
IOCNTIFIERS: CALCIFICATION (U)

SUPERFICIAL CALCIFICATION WAS PRODUCED !N THE
NORMAL RABBIT CORNEA BY MILO IRRADIATION WITH A
CARbON DIOXIOE LASER. THE CALCIFICATION jAS
ENTIRELY EATRACELLULAR AND CLOSLLY RESEMBLED THAT

OBSER','ED IN NjMAN BAND KERATOPArHYt 4HICH WAS
CHARACTERIZED AS HYDROXYAPATITE BY A-RAY OIFFRACTIONo
THE ELECTRON-.MCROSCOPIC APPEARANCE OF CALCIFIC

SPHERULLS AND CONGLOMERATES IN EARLY CORNEAL

CALCIFICATION IS PRESENTED. THE CALCIFIC SPHERULES
ARISE AT THE BASAL PLASMA MLMBRANE SURFACE OF THE
EPITH-LIAL CELLS IN CLOSE RELATION To THEIR BASLMENT
MEMBRANE. IAUTNOR) fU)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEAR7H COfeTROL NO. /ZZZZ7

AD-679 467 6/6 20/5
ARMED FORCES INST OF PATMOLOGY NASHINGTON D C

CELLULAR EFFECTS OF LASER RADIATION, (u)
FEB 68 17P FAITMGLENN C. ISTEIN,

MARVIN No IHAYESoJUDE Re ISTOwE4L#ROBERT Eo
I

PROJ: OA-3oA-O14SOBi-71-P
TASK: 3uA-OI4SoI-9S7I-PO6

ijUNCLASSIFiED REPORT
AVA1LABILITY: PUB@ IN ARCijIVES jF PATHOLOGYe V86
P26z-z7 8 SEP 68 '

SUPPLEMENTARY NOTE: PREPARLD FOR PRESENTTlC;, AT ANNUAL
MEETING OF THE FEDERATION OF AMENICAN SOcIETIEs FOR
EXPERZIMENTAL B.uLOGY 149TH), ATLANTIC CITY, No

j* 10 APR 65.

DOSCRIPTORS, (eLASERS, 08URN51, LIVER,

MICROSCOPY, THERMAL RAOIATIONs PmjOTE!NS
COAGULATION, OPHTHALMOLOGY9 HISTOLOGICAL
TECHNIQUES@ CYTOLOGY (U)

NloN1 ;FIERSI LESIONS, NECROSIS, LASER

NECROSIS IU)

BURSTS OF RUBY LASER ENLIGY FROM 2) TO :36 JOULES/
SQ CM WERE DIRECTED AT THE EXPOSED LIVERS OF
ANESTHETIZED MICE. IMMEDIATELY, LIGHT GRAY LESIONS
APPEARED THAT EXTENDED HEMISPHEHICALLY INTO THE
PARENCHYMAe AT HIGH ENERGIES, THERE 'NAS CAVITATION
AND EATRUSION OF TISSUE. PORTIONiS OF THE LESIONS
WERE FIXED. EMBEDDED IN PARAFFIN OR EPOXY RESIN, ANO
EXAMINED MICROSCOPICALLY. CLLLS WERE DISTORTED,
INTERCELLULAR SPACES *10ENEOt AND STAINING PROPLRTIES
ALTERED. NUCLEOPLASMIC CONSTITULNTS dECAME
AGGREGATED, AND CYTOPLASMIC COMPONENTS AERE OFTEN
OARKEDLY DISANRANGEP. WITHIN THE PERSPECTIVE OF
THE LITERATURE ON PHOTIC, THERMAL, AND LASER INJURY,
IT IS CONCLUDED THAT . REASONABLE CONCEPT OF THE
PATHO6EN!SIS OF LASER-INDUCED NLCROSIS IS ONE OF
HEAT-MEDIATEO DENATURATION AND COAGULATION OF CELL
PROTEV'St AND VAPORIZATION OF TISSUL WATERs CREATING
MULTIPLE INTERCELLULAR AND INTRACELLULAR SPACES*
(AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. JZZIZZ

AD069O 915 6/5 6/18 z/S
ARMy MEDICAL RESEARCH LAB FORT KNOX KY

CORNEAL INJURY PRODUCED BY C02 LASER

RADIATION. (U)

DESCRIPTIVE NOTEI FINAL REPT.t

AUG 66 14OP LEIBUvITZoHOOARU M. I
PEACOCK.GEORSE R, I

REPT. NO, USAMRL-787

PROJ: DA-3-A-O14SO1-B-71-R
TASK: 3PA-O1qOI-BR-7IRO1

UNCLASSIFIED REPORT

DESCRIPTORS: #roORNEAs WOUNDS I INJURIES),

(tRAOIATION f'FFECTS, CORNEA,, GAS LASERS,

INFRARED RADIATIONt CARBON DIOXIDEo RABBITS,

OSAGE. EXPOSURE, OPHTHALMOLOGY, PATHOL Y#

TABLES* BURNS (U)

THE PATHOLOGICAL EFFECTS UPON THE EYE OF EXPOSURE

TO INFRARED LASER RADIATION, EMITTED BY A COZ

LASER, WAS STUDIED. A TOTAL OF 1q2 RABBIT EYES WAS
IRRADIATED AT VARYING DOSE LEVELS AND EACH WAS

OBSERVED FOR A PERIOD OF TWO MONTHS* WITHIN THE

LIMITS OF THE POWER OUTPUTS AND EXPOSURE TIMES

CONSIDERED, CLINICAILY DETECTABLE OCULAR DAMAGE WAS

LIMITED TO TWE CORNEA. FIVE CLINICAL LEVELS OF
CORNEAL INJUrY WERE DEFINED AND THE DOSAGE OF c02

LA*ER RADIATIUN CAPABLE OF PRODUCING EACH LEVEL OF

INJURY WAS DETERMINED. (AUTHOR) (U)

56

UNCLASSIFIED /ZZZL



ft

UNCLAbSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NC* il!ZZ2

AU- 6 80 94 6 R/le D13

PASADENA FOUNDATION FOR MEDICAL RESEARCH CALIF DEPT OF

LASER BIOLOGY
THE EFFECT F LASER ENERGY ON CLLLS IN TISSUE
CULTURE@ (U)

DESCRIPTIVE NOTL. ANNUAL SUMMARY REPT. NO. to

JAN 69 20P ROUNDSOONALD Ev
CuNTRACT! DA-I9-193-MD-Z2i6

UNCLASSIFIED REPORT

OESCRIPTORS: .*TIS$UE CULTURE CELLS, OLASERS),

xNERGY, BLOOD COAGULATION, GROWTH, STIMULATION,

ITOCHONDRIA. PHOYOSENSITIVITY(BIOLOQICAL)i
cHROMOSOMESe 'SEASES. PLASMODIUM, PATHOLOGY,

AGGLUTININS, rRPHOLOGY(BIOLOGY) (U)

RUBY LASER IRRADIATION CAUSES NONPIGMENTED CELLS TO

DEPOSIT AN AGENT INTO THE SURROUNDING CULTURE mEDIUM

WHICH CAN PROMOTE RBC AGGLUTINATION, BLOOD

1 CLOTTING. WBC CHEMOT 415 AND STIMULATION OF CELL

GROWTH. ;LUE AOD SE-N LASEM rAVELENIT4'S PRnDIECE

MITOCHONORIAL, SWELLING IN BEATING RAT HEART CELLS,

MORPHOLOGICAL CHANGES SUGGEST THAt A TOXIC

SUBSTANCE IS LOST FROM THESE STHUCTURES, WHICH
RESULTS IN NUCLEAR PYCNOSIS AND DEATH OF THE CELL,

A VARIETY OF DRUGS WERE OBSERVED TO PHQTOSENSITIZE

IND;VIOUAL MITOCHONDRIA TO AN ARGON LASER MICROBEAM.

THESE INCLUDED VARIOUI FORMS OF TETRACYCLINE,

ONP, AMYTAL, AND NAF. (AUTHOR) (U)
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JNCLASSIFILED

DOC REPORT BIBLIOGRAPMY 'EARCH CONTRUL NOs /ZZZZI

A01691 699 6/s 20/5
ARMY MEDICAL RESEARCH LAB FONT KNOX KY
LASER.INDUCEo CATARA.TOGENESIS; Is CLINICAL
AND ELECTROPmORETIC ALTERATIONS, (Ut

DESCRIPTIVE NOTEI FINAL. EPT.,
OCT 48 23P LUZZIO*ANTHONY Jo I

LEIBO*ITZHOSARD H, I
REPT, NO. USAMRL-795
PROJI DA-3-A-OhIIOZ-B'7I-R
TASKI 3mAO6102mB1/I-RwO1

UNCLASSIFIED REPORT

DESCRIPTORS: (*EYE& *INTEGuMENTARY DISEASES),
MLASERSs HAZARDS)@ PRoTEINS, MOBILITY,
tLECTROPHORESIS, RABbITS, RUSlo LIGHT PULSES,
HEATING (U)
IDENTIFIERS; OCATARACTS, LASER INJURIES (U)

IARADIATED ANIMALS WERE FOLLOWED CLINICALLY BY
EXAMINATION WITH THE SLIT-LAMP BIOMICROSCOPE AND
INDIRECT OPATHALMOSCOPEs LASER-INOUCED CATARACTS
WERE EXTRACTED USIN. A CRYOPROBE AND ELECTROPHORETIC
ANALYSIS PERFORMED ON THE LENS PROTEINS, THE
CLINICAL COURSE AND CHARACTERISTICS OF IASER-INDUCEM
LENS OPACITIES AND OF THE ACCOMPANYING OPHTHALMIC
SEQUELAE ARE DESCIBEO AN ALTERATION IN THE
ELECTROPHORETIC MOBILITY Of THE LENS PROTEINS oF
LASER-INDUCED CATARACTS IS PRESENTED& (AUTHOR) (U)
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DOC REPORT BIBL1OGRAP4y SEARr CONTROL NO. /ZZZ I

AO6Bj 906 131 12 6/10 20/5BALLISTiC RESEARCH LASS ABERDEEN P2OVN ROUNO MD

TOELVE EYE SAFETY NOMOGRAPHS.
DE5CNIPTIVE NOTEI TECHNICAL NOTE,

DEC 68 Z2P aEiTlpAUL He.REPTo NO. BRL-TN-J709
PROJI ROT/E1.T-O61102.A.

3 1.C

UNCLASSIFIED REPONT

DLSCRIPTORS! (OEYEs SAFETY), (*SAFETY,NOMOGRAPHS), 16LASERS, HAZARWS), RETINA,PROPA6ATION, ATMOSPHERIC MOTION, ATTENUATION,
THRESHOLOS(PHYSIOLOGYI, 

TABLES, wOUNDsINJURIES 
(u)

IDENTIFIERS: LASER INJURIES 
(U)

SET OF NOMOGRAPHS IS GIVEN TO AID IN TMt
DERIVATION OF PROBABILITY OF hETINAL DAMAGE BY APULSED LASER REAM, AS A FUNCTION OF RANGE FORDIffERENT CONDITIONS nF ATMOSPHERIC TURBULENCE ANDATPENUATIONe IAUTHOR 

(ul
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UNCLASSIFIEO

DuC REPORT BIBLIOGRAPHV SEARCH CONTROL NO. /LZZZ,

Ai,'681 907 2U15 13/13

BALLISTIC RESEARCH LABS ABERDEEN PROVING GROUND mD
BEAM PROFILE EFFECTS IN LASER SAFETY ANALYSIS, (U)

DESCRIPTIVE NOTEI TECHNICAL NOTE,

DEC 68 I'$P OEITZPAUL He ;LIVINGSTON,

eETER M. ;
RPT. NO, BRL-TN-171U

PROJI RDT/E-I-T-O6110Z-A-31-,

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASLRSo HAZARDS),

(I8EAMS(LLCCTROMAGNETIC), LASERS), LIGHT

TRANSMISSION, SAFETY, EYE, DAMAGE,
pROBABILiTY (u)

THE APPLICATTON OF THE PROBABILITY UF DAMAGL

RARAMETtR FOR BOUNDED WAVES wtTm NON-HOmOGENEOU5 V'AVE

FRONTS IS DISCUSSED. THE FIRST APPROACH TZ EATS TH
BEAM PROFILE AS A SERIES OF QUAb|-HOoQiENiOUS ENERGY
DENSITY RLG.I ,St THE SECOND AoPROACH CONSISTS OF A

GENERALIZED ANALYSTS APPLIEV TO BEAMS FOR WHICH AN

ANALYTICAL FORM OF THE PROFILE IS KNOWN. (AJTHOR) (U)
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UNCLASSIFIED

DOC REP IOGRAPHY SEARCH CONTROL NO. /LZZZ,

924 6/10 Z0/5
ARMY ENVIRONMENTAL HYGIENE AGENCY EDGEAOOD ARSENAL MD
THE EVALUATION OF LASER HAZARDS, (U)

48 lop SLINEYDAVIU H. ;PALMISANO,

WILI IAM At I

UNCLASSIFIE0 REPORT
AVAILABILITY1 PUB. IN AMER(.AN INDUSTRIAL

HYGIENE ASSOCIATIUN JNL., V29 r425-43!, SEP-OCT
66,

SUPPLEMENTARY NOTE: PRESENTED AT AMERIA INDUSTRIAL
HYGIENE CONFERENCE. CHICAGO, ILL., MAY 67.

DESCRIPTORS: (OLASERbo HAZARUS)s EXPOSURE,
sAFETYs EYE, LIGHTo INTENSITY,
THRESHOLDSIPHYSIOLOGY), SENSITIVITY.

EYEGLASSES, DENSITY, PROTECTION, TABLES (U)

RECENT DEVELOPMENTS IN LASER TECHNOLOGY HAVE

PRODUCED GREATER ENERGY AND POWER OUTPUTS IN AN EVER-
INCREASING VARIETY OF LASER5 OF DIFFERING
WAVELENGTHS. A VARIETY OF HAZARDS EXIST TO
INO:VIOUALS wORKING AT OR IN THE VICINITY OF LASER
OPERATIONS. A PRORAM OF HAZARD EVA6UATION AND

CONTROL HAS BEEN CONDUCTED bV THE AUTHORZ IN A
VARIETY OF LASER INSTALLATIONS. THE PRINCIPAL
HAZARDS OF LASER RADIATION TO THE EYE DUE TO BOTH

DIRECT AND REFLECTED VIEWIN ARE DISCUSSED.

CRITERIA ARE GIVEN FOR ofTERH|ING THE IAZARDS OF A

GIVE'J LASER BY EVALUAT!NG THE EFFECTS OF THE LASER

OUTPUT CHARACTER~ITICS (POMER OR ENERGY OUTPUT,

0AVELENGTH, EMERGENT BEAM DIAMETER AND DIVERGENCE)
AND THE EFFECTS OF VARIOUS ENvImONMENTAL FACTORt
IOUTPUT OR LABORATORY SETTING, AMBIENT LIGHTING,

ETc). METHODS OF MEASURING OR CALCULATING THE
LIGHT INTENSITY AT A GIVEN POINT AN, GUIOELINES FOR
CONTROL OF HAZARDS ARE GIVEN* (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARLH CONTROL NO* /ZZZz

AO*685 872 6/46 20/5
MEDICAL COLL nF VIRGINIA RIIHMUND HEALTH SCIENCLS DIV

BIOLOGICAL APPLICATIONS AND EFFECTs OF OPTICAL
MASjRSo (U)

APR 69 244P AM,AILLIAM T, JRe
CLARKE.ALEXANDER M, CLEARYoSTEPHEN F.
MUELLERHAROLD A. IEFRAETStOALTER J.

CONTRACT: DA-49-193-MDZZ4

MOkITOR: USAMROC 1968-6

UNCLASSIFIED REPORT

OESCRIPTORS: (*EYE, BURNS), {'LA5ER7,
HAZARWSIo SOUND, RADIOMETERS, CALIBRATION,
MAThEMmTICAL MfOEIS, RETINA, V!SION (U)

THE BIOLOGICAL EFFECTS OF O-S*ITCHED, GATED AND
NORMAL PULSE TRAIN MODE ND AND RUBY LASERS# AND
CW ARGON AND HE-NE LASERS ARE DISCUSSED,
TOGETHER WITk THE EaUIPMENT USED TO PRODUCE THESE

9FFECTS, INDUCED SONIC TRANbIENT PHENOMENA,
RETINAL THERMAL DAMAGE THRESHOLD VALUES, AND VISUAL
DECREMENT AS A RESULT Or OPTICAL i"RAoIATION ARE

SHO*N, A BIBL:OGRAPHY OF RECENT PUBLICATIONS IN
RELATED AREAS IS INCLuDEL9 (AUTMOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARI.H CONTROL NO. !7ZZZj

Au-686 z47 6/3 6/E
6EORGE WASHINGTON UNIV WASHINGTON D C DEPT OF
OPHTHA'MOLOGY
OCULAR HAZARDS OF TRANSSCLERAL LASER RADIATION.

Its INTRAOCULAR INJURY PRODUCED BY RUBY AND
kEODYMIUM LASERS, (u)

67 12P SMITMoRICHARD So ;STEIN,
MARVIN No I

CONTRACT: DA-49-193-MD-2680

PROJ: DA-3-A-Ol$SOI-871-P

UNCLASSIFIEU REPORT
AVAILABILITY: PUB. IN AMERICAN JNL, OF
OPHTHALMOLOGY. V67 N1 PIOU-.10 JAN 69.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH ALRANY
MEDICAL CENTER. No Ye SEE ALSO AU-67 249-

DeSCRIPTORS: ISLASERS, RADIATIOd HAZARDS),
(OEYE, RADIAiION INJURIES), LABORATORY ANIMALS,
CORNZA, RETINA@ TEST METHODS9 RUBY, NEODYMIUMs
4OUNDS * INJURIES, OPHTHALMOLOGY (U)

THE OCULAR EFFECTS OF TRANSSCLERAL RADIATION BY
.ON09-SWITCHEO RUBY AND NEOwYMIUM LASERS fERE
STUDIED IN LIVING RABBITS. IN A NUMBER OF RABBIT

EYES* POSTERIOR SUBCAPSULAR CATARACTS OF A
CHARACTERISTIC CONFIGURATION WERE PRODUCED, DOSAGE
RELATED CHORTORETINAL DESTRUCTION DLVELOPED BENEATH
THE SITE OF IMPACT ACCOMPANIED BY VITREOUS

COAGULATION, HEMORRHAGE, AND SECONDARY RETINAL
DETACHMENT. No CONTRA-COUP LESIONS WERE OBSERVED,
VARIOUS SECONDARY CHANGES INVOLVING THE ANTERIOR
SEGMENT OCCURRED FOLLOWING THE INITIAL INJURY, TmE
CHANGES OBSERVED FOLLOWING TRAN$SCLERAL LASER
RADIATION ARE SIGNIFICANT RECA 1SE OF THE INCREASING
USE OF nIGH ENERGY LASER DEVICES IN RESEARCH

LABORATORIES AND INUUSTRY. (AUTHOR) (U)
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UNCLASSIFIEO

DOC REPORT aiBLIOGNAPHY SEARCh CONTROL NO. ,ZZLZU

AO-686 506 13/12
NEm YORK UNIV N Y SCHOOL OF ENGINEERING AND SCIENCE
LASER SAFETY, 1)

APR 69 39P LENINoNLAL As
CONTRACT: NOU039-6b-C-3519
PROJ: SETE 210/100s XF-013-17-O1
TASK: 599

UNCLASSIFIEU REPORT

DESCRIPTORS: (OLASERSk SAFETY), LUUCATION,
PERSONNEL, EYE. EYEGLASSES, MEDICAL EXAMINATION,
LENSES, PATHOLOGY. LABORATORIES, DESIG.,
PROTECTION* HAZARDS

A UESCRIPTION OF THL POTENTIALLY OEL'TELRIUUS
EFFECTS OF LASERS ON oPERATINC PEr'ONNEL If
PRESENTED. SAFETY EOUCATIUN AND EQUIPMEAT ARE
DESCRIBED ALONG AITH RECOMMLNOATIONS FOR THE SAFE
OPERATION OF LASER FACILITIES. (AUThOR) ( )

3I
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j UNCLASSIFIED

DOC REPORT 88BLIOGRAPHY SEARCH CONTROL NU. /lZZZZ7

A~.l68 161 6/5
LOUISVILLE UNIV KY OEPT OF OPhTMALMOL04Y
STUDY OF OCULAR VFFECTS OF CLHO,,i4C LXPOSUNE TO LASF,
RADIATION.

DESCRIPTIVE NOTE: ANNUAL RLPT, NU, | o APR 3 0 ¢ A.;.

FEd 69 28P LA4WILLsTHcOUJRL ;REtSE,
EUGENE P. SHARP.FRANK H, ;COX*OILLIAM E;

CuNTRACT: DAAI76b-q-SIG5

UNCLASSIFIEU REPORT

OESCRIPTORS: |oEYEo LASERSJ, (o.,ASEtS,
HAZARDS), BURNS. RETINAt EXPUSURHL RABbITS,
Mi)DELS(SIMULATIONS). S&FET.. STANDARDS,
ELLCTRORETINOGRAPHY, OPHTHALMOLOfYo HESPONSES,
PATHOLOGY (u)

DEV,-qPMENT OF A MOUEL OAS INITIATEU TO COMPARE
RETINAL DAMAGE CAUSED BY CHRONIC EXPOSURE TU C.6.
LASER RADIATION AND THAT CAUSED BY CONVENTIONAL
ILLUMINATION. THE PURPOSE OF THL COMPARISON IS TO
ESTABLISH SAFFTY STAN0AF.tD FOR Co*. t.ASERSe THEEXPEIME4NTAL ANIMAL USEa So FAR HAS iEEq THE RAcblT.IT *AS DISCOVERED TmAr THE RAdBIT EYE 1S MUCn MUr
RESISTANT TO THIS WIND OF OAMAGE THAN ANIMAL$
PREVIOUSLY TESTED, (AuTAOR) (J)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY 5EAR(.H CvNTROL NO, /ZZ141

Aj68b 626 6/5 20/5

TEXAS UNIV HOuSTON GRADUATE SCHOOL OF b!OMEDIC,-

SCIENCES
THE EFFECTS OF LASER RAOIATION ON RLCEPTOR FUNCLION

IN HUMAN AND PRIMATE EYES)

APR 69 26P SPERLIN o06 u, ;HARWERTHe

Re Sp IMABRYaJo He ILANUIS*Us Jo

RtPT, NO, UT-GSBS-OADA-2

CNTRACTI DADAI7-67-C7154

UNCLASSIFIED REPORT

D.SCRIPTORSO loEYED LASEkS), (*6ASER ,

mAZARDS), FLASHBLINDNESSo RETINAo 5E fbITIVITY,
PATHOLOGY, LIGHT. THRESHOLDS(POYSIOLOGY),

INTENSITY. PRIMATE5 (U)

IN A SERIES OF EXPERIMENTS, THE EFFLCTS OF INTENSE

SPECTRAL BANDS HAVING THE CHARACTERISTICS OF RUBY AND

ARGON LASER LIGHT HAVE bEEN MEASURED IN RHESUS MONKLY

EYES. RESULTS OdTAINED aY MEASURING SPECTkAL

SENSITIVITY IN THEIR PRESENCE - OR IMMEDIATELY AFTEK

THESE EXPOSURES - DEMAND A TWo-STAGE (RECEPTOR

STAGE. NEURAL OPPONENT STAGE) EAPLANATION OF

SPECTRAL SENSITIVITY FOR T'k HIGHLY LIGHT AUAPTtD

EYE- IN CONTINUIN4 STUDIES, TmtSE MLASURES ARE

BEING CARRIED OVER THE ENTIRE RANGE UP TO INTENSITIES
OF LASER LIGHT *HICH ILL PRODUCE GROSS THERMAL

INJURY. IT IS PLANNED TO REuATE CHANGES IN VISJAL

SESITIVITY TO ULTRASTRUCTURAL CHANGES IN THE RETINA,

TECHNIQUES FOR JLTRASTRUCTURAL STUDY OF THE

VLNTEHRATE RETINA A#E BRIEFLY DISCUSSED.

(AUTHOR) jU
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZz

AD"66S 671 6/S 20/5

ARMY MEDICAL RESEARCH LAB FORT KNOX KY

SKIN LESION THRZ5bOLD VALUES FOR LA'.ER RADIATION AS

COMPARED WITH SAFETY STANDARDS, (U)

DESCRIPTIVE NOTEI FINAL REPT,t

FEB 69 I&P PARRoWORDIE He

REPTv NO, USAMIL-813

PROJI DA3AinAOII02-b-?IR
TASK: 3-A-06iO2-"B7l-R-0!

UNCLASSIFIED hPOK

DESCRIPTORSI (*LASERS# BURNS), , FKN9

THRESHOLDS(PHYSIOLOGY)), EXPQSURE, SAFETy,

THERMAL RADIATION, GAS LASERS. DOSAGE1

PROTECTION (U)

IDENTIFIERS: RUBY LASERS (U)

THE LARGE AMOUNT OF SKIN SURFACE MAKES THIS BODY

TISSUE READILY AVAILABLE TO ACCIDENTAL AND REPEATED

EXPOSURES OF LASER RAOIATION, AND MOST LASER SAFETY

PROGRAMS INCLUDE MINIMAL RADIATION LEVELS rOR SKIN

EXPOSURE* HOWEVER. THE VALUES SUGGESTED ARE

GENERALLY THOSE CONSIDERED NON-MAZARDOUS UNDER WORST

CASE CONDITIONS AND ARE NOT BASED ON EXPERIMENTAL

EVIOENCEs THIS REFORT BRIEFLY SUMMARIZES T,,E FEW

STUDIES FOUND IN THE OPEN LITERATURE THAT MIGHT BE

CONSIOERED PERTINENT TOWARDS ESTABLISHING ACCEPTABLE

ACUTE LASER RADIATION LEVELS FOR SKIN. THE
THRESHOLD LESION VALUES GIVEN FOR BOTH HUMAN AND

ANIMAL SKIN ARE DISCUSSED AND COMPARED WITH GUIDELINE

VALUES SUGGESTED FOR SAFE EXPOSURE LEVELS.
1AUTHOR) lUl
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARLH CUNTROL NOs /ZZZZI

AD-689 483 6/5 2u/5
kG AND G INC LOS ANGELES CALIF SANTA MONICA D&V
HELIUM NEON I.ASER EFFECTS ON TH. EYED fU

DLOCRIPTIVE NOT! ANNUAL REPT. I AU4 6A-31 MAR 67p

APR 69 6QP DAVlioTHOMAS P. IMAUTNERP
WILLIAM Js I

REPT. NO. EG-a-CI06-59223
CONTRACT: DADA17-69-C-9013

UNCLASSIrIEU RLPORT

DiSCRIPTORS: (*COHERENT RADIATION. EYE)s (*GAS

LASERS, HAZAROS), (0EYE9 WOUNDS + IN4URIES),
RADIATION EFFECTS, RETINA, HELIUM, NEON,

EXPOSURE, diRNS, DOSAGE, RVSPONSr.St SAFETY (U)

IaENTIFIERS: HELIUM NEON LASLRS (U)

THE ObJECTIVE OF THIS PROGRAM NrS AIN INVESTIGATION
OF THE EFFECTS OF HELIUM-NEON LASER RADIATION ON THE
EYE. ALL EXPOSURES WERE OF 10 SECOND DURATION, AND

THE OPHTMALMOSCOPICALLY VISIBLE RETINAL LESION WAS

SELECTED AS THE INJURY CRITERION. MEDIAN EFFECTIVE
POWERS WERE ESTABLISHED FOR RETINAL EXPOSURE SPOT

DIAMETERS OF 100, 260. AND bOO MICROMETERS, INJURY
WAS ASSESSED IMMEDIATELY, AND AT 10 MINUTES, I MOUR,

AND I DAY POST-EXPOSURE. AN ANALYTICAL PREDICTION
OF THE RELATIONSHIP BETACEN MEDIAN EFFECTIVE POWER

AND SPOT SIZE WAS ALSO TESTED. ihE SENSITIVITY
RATIO WAS NOT CONSTANT, BUT DEPENDED ON SPOT SIZE,

MEDIAN EFFECTIVE POWERS INCkEASLD WITH INCREASING

SPOT SIZES AS EXPECTED. BUT THE INCREASE WAS NO' AS
GREAT AS THAT PREDICTED ANA6YTICALLY, IT *AS
CONCLUDED THAT A THOROU6H STUDY OF TWE ANALYTICAL

PREOICTION OF INJURY IS NEEWEu TO RESOLVE THIS
DISCREPANCY. THE NEED FOR A DAMAGE CRITERION BAbED

ON FUNCTIONAL INJURY WA$ AL$O P'_OGNIzEo.
(AUTHOR) (U)
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UNCLASSIFIED

tDC REPORT BIBLIOGPAPHY SEARCH tONTROL NO /ZZZZ7

AJ-692 86 6/19 Zo/s
ARMy MEDICAL RESEARCH L-AB FORT KNOX Ky
THE RETINAL PIGMENT EPIIHELIUM. V. RADIATION
THRESHOLDS AgSOCIATEP WITH 7HE 4-SWITCd;) OUOY

LASCRo (U)

DESCRIPTIVE NOTE: FINAL REPT.,
JUN 69 Isp LEIsOWITZjHOwARD Me

PEACOCKsGEoR sE Re IFRIEDMANEpHkAIM
k.PT. NO* USAMRL-823
PROJ: DA-3"A-ObIIO2-B871-R

TASK: 3-A-O61lnZ-9871"RCOI

UNCLASSIFIED REPORT

DESCRIPTORS! g.COHERENT RADIATION# RETINA),
('PETINA, HAZARDS)s 6ASERSs oURNh,
T4RESHOLDS(PHYSIOLOGY), HISTULOGICAL TECHNIQUES,
MONKEYS (U)
IDENTIFIERSI Q SWITCHED LASERS, RUBY LASERS,
eRETINAL INJURIES (U)

THE MACULA LUTEA OF ANESTHETIZED RHESUS MONKEYS

WERE EXPOSED TO GHADEO AMOUNTS OF LIGHT EMITTED By A

O-S*-1-HED RUBY LASER IN ORDER TO DETERMINE THE
RADIAJION THRESHOLD FOR RETINAL INJURY. THE EYES
WERE STUDIED oPHTHALMOSCOPICALLY AND BY MEANS OF FLAT
PRE'PARATIONS OF THE RETINAL PIGMENT EPITHELIUM,

OPHTHALMOSCOPTCALLY VISIBLE LESIONS WERE OBSERVED
AT RETINAL ENERGY DENSITIES OF w907 J/SQ CM AND
ABOVE* HISTOLOGIC LESIONS OF THE RETINAL PIGMENT

EPITHELIUM WERE NOTED AT RETINAL ENERGY DENSITY
LEVELS AS LO AS 0.01 J/S CM, (AUTHOH) U)
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UNCLASSIFJED

DOC REPORT SIBLIUGNAPHY bEARCm CONTROL NO, iZZZZ7

AD694 '78 6/3 20/5
COLORADO UNIv BOULDER DEPT JF ELECTRICAL ENGINECRIN6APPLICATION OF LASERS TO EMdRYO.OGYo 

(U)DESCRIPTIVE NOTFI SCIENTIFIC REPT. I AUG 64-31 jUL ki,
JUL 65 16P bAkNLSFRANK So

CONTRACT: UA-49wI93-MO.2
6 5 2

ONCLASSIFIED REPORT

DLSCRIPTORS; (*EMBRYOLOGY# 96ASEms)t MITOSIS,
EMBRYO5, DEFORMATIUN# RADIATION EFFECTS, GROWTH,
CELLS(SIALOGY), EFFECTIVENESb,
TNRESHVLv5.nyGOLOGY)# 0FSOAYRION'JCLE!C ACIDS,IMA@ES, QUANTUM MECHAN!CSs PLRTURBATION THEORY4COHERENT RADIATION 

(U)
IDENTIFIERS: 0 SWITCHING (U)

STUDIES WERE MADE IN THE FOLLONINQ AREAS OFACTIVITYI (1) EMBRYOLOZY, (2) ANUNDERSTANDING OF TkE KIND Cc CMLMICAL NEACTIONS 0HICk
MAY BE TAKING PLACE. (3) THL NATURE OF COHERENTLIGHT AS APPLIED TO IMA4E FORMING SYSTEMS# (4)THE DEVELOPMENT OF A Qo V. LASER, (5) THE
DEVELOPMEN- OF THE THEORY OF 0aSWITCHING AND(6) INITIAL MEASUREMENTS ON THE EXISTENCE OFSHOCK WAVES. lAUTOR) 

(U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO /ilZZ7

A0-696 447 6/18
HONEYWELL INC ST PAUL MINN RESEARCH DEPT
LASER RADIATION EFFECTS ON THE MORPHOLOGY AND
FUNCTION OF OCULAR TISSUE (U)

DESCRIPTIVE NOTEI FINAL REPTo I AUG 68-31 JUL 69,
AUG 69 37P ONES$ARTHUR Es .

SPYROPOULOS,PERRY ImASSOFROBERT RI
REPT. NO. 12047-FRI
CONTRACT: DADA|7"67-C.0O19

UNCLASSIFIED REPOR

DESCRIPTORS: (9RADIATION EFFLCTS, LASERS)o
(OLASERS, EYE)o TISSUES(6IOLOGY)#
MORPHOLOGY(BIOLOGY)v VISION, RETINA,

ELECTRORETINOGRAPHY, SENSITIVITY, EXPOSURE,
MONKEYS* BEHAVIOR, INTENSITY, RESPONSESs
BURNS, ELECTROPHYSIOLOGY (U)

THE EFFECTS OF DIFFERENT ENERGY LEVELS OF RUBY
LASER RADIATION ON ELECTROPHYs|O6O61CAL,

PSYCHOPHYSICAL AND ANATOMICAL MEASURES WERE EXAMINED.
SPECTRAL SENSITIVITY TESTS, USING AN ERG
ANALYSIS, DEMONSTRATED PROLONGED LASER EFFECTS ON
R? "SUS AND MANGAGEY MONKEYS. AT IS-MONTHS POST-
EXPOSURE FOR THE RMESUS MONKEY (O'SJ/SQ CM),
THE AMPLITUDE OF THE S WAVE WAS DEPRESSED AT ALL
WAVELENGTHS EXCEPT 420 NM, AT ONE-YEAR POST-LASER
EXPOSURE FOR THE MANGABEY MONKEY (Oo2J/SQ CM),
THE AMPLITUDE OF THE B *AVE WAS UEPRESSED AT ALL
WAVELENGTHS AND THE AMPLiTUVE OF THE 8 WAVE AS A

FUNCTION OF INTENSITY AT $7U) NM WAS DEPRESSED BYABOUT 20 PERCENT AT HIGH INTENSITY AND NOT Ai-FECTED
AT LOW INTENSITY* ALSO, THE THIRD OSCILLATORY
ROTENTIAL REMAINED ABSENT. AN ERG ANALYSIS OF
ThE RAYLE1GH MATCH DEMONSTRATED THAT RHESUS MONKEYS

HAVE NORMAL COLOR VISION (AoQo a 1.0), THAT
SQUIRREL MONKEYS ARE PROTANOMALOUS (A.Q. S

0.306). AND THAT OWL MONKEYS ARE MONOCHROMATIC
(AQ, a INFINITY)* FOLLOWIN6 LASER EXPOSURE
OF tIO RHESUS MONKEYS THE HATCH *AS UNBALANCED IN
FAVOR OF 14C cREEN COmPONENT, INDICATING A
PROTANOMALOUS RESPONSE# BEHAVIORAL STUDIES IF TOO
RHESUS MONKEYS, ONE LASER EAPoStO AT I,4J/SQ CM AND
ONE EXPOSED AT 0.144/5Q CM, DEMONSTRATED A
REOUCTION IN SENSITIVITY AT ALL BUT TWO SPECTRAL
POINTS FOR THE MONKEY EXPOSED AT I.OJ/SQ CM AND NO
SIGNIFICANT CHANGE IN THE SENSITIVITY OF THE MONKEY
EXPOSED AT Oj5/SQ CM. THE LATTER MONKEY DID,
MOSEVER, SHOW A MARXED CHANGE IN THE SHAPE OF THE

FUNCTION INDICATING AN ANOMALOUS FINDIN4* (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO# /'LZZ7

An6697 ISI 6/S 20/5
BALLISTIC RESEARCH LASS ABEkDECN PROVING GROUND MD
PROBABILITY ANALYSIS OF OCULAR uAMAGE DUE TO LASER
RAOIATION THROUGH THE ATMOSPHERE@ (U)

DESCRIPTIVE NOTEl MEMORANDOM REPT*,
SEP 49 38P DEITZipAUL He I

REPT, NO. BRL-MR-2012
PROJ: ROT/E.I-T-O61102-A-31-C

UNCLASSIFIED REPORT

DESCRIPTORS: (*RADIATION INJURIES, LASER$)#
(OLASERS, MATHEMATICAL MODOLS). o.EY~
LASERS), SAFETY, ATmoE- IA.: "oTION,
ATTENUATION, NOMOGRAFH5 ( U)

A MAMTHEMATICAL POQC. , . NW'IC PREDICTS
THE PROBABILITY AF "LAV - IAGE OCCURRIP. TO
PERSONNEL ILLUP: '.T-0 ' JLSED LASER BEAM AS A

FUNCTION OF 7HE Ae "  " PTICAL AND ATMOSPHERIC
PARAMETERS. T -E E ' ''VUDS TERMS FOR THE

LASER OUTPUT ENER. ; .6EEs AND ATMOSPHERIC
FARAHETERS OF ATTENUa,.v, AND SCINTILLATION*

SAMPLE COMPUTATIONS ARE SMOAN, AND A SAFETY
UOMOGRAPH 1S OEVELOPED TO FACILITATE THE EY KAZARD
ANALYSIS. (AUTHOR) (U)
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UNCLAS1FIEO

DOC RZPORT BIBLIOGRAPHY SEARCH CONTkOL NU. /ZZZZ7

Au"697 637 6/1b
COLLEGE DE FRANCE PARIS NATVRALIA ET BIOLOCIA
EFFECT OF LASER MIChO.IRRADIATIoN ON ISOLATED
CELLS, U0

DESCRIPTIVE NOTE: FINAL TECHNICAL EPT, APN 6d-JUL 4Y,
JUL 69 IP BESSIS,MARCE.

CjNTRACT: DAJA37-68-C-0929
PROJI DA-2-N-O61102-8-71-D
MONITOR: ARDG(E) E-13!6

UNCLASSIFIED REPORT

ESCRIPTORS: (#RADIATION EFFECTS,
*CELLSIBIOLOGYH)o i0LASERS,

CELLS(BIOLOGY)), BLOOD CELLS, DAMAGE,
THERMAL RADIATION, mITOCHONDOIAO NECROSIS,
FRANCE (U)

THE WORK DESCiIBED *AS CONCLRNED PRINCIPALLY WITH

AN EXAMINATION OF TME EFFECTS PHODUCED BY LASER
IRRADIATION Or ISOLATED HUMAN BLOOD CE6LS AND VARIOJS
TYPES OF CULTURED CELLS IN AN EFFORT TU STUDY:

(I) THE TYPES OF CELLULAR DAMAGZ PRODUCED BY
OIFPERENT WAVELENGTHS, ENERGIrS, AND TYPES OF LASER
EMISSIONI (21 THE POSSIdILITY OF DESTRUCTION OF
SPECIFIC CELLULAR ORGANELLESt AND (3) THE
REACTION OF OTHER CELLS TO AN INDIVIDUAL CELLOS
DEATH. BY COMPARING THE THERMAL EFFECT$ PRODUCE0
BY LASER LIGHT IS STAINED CELLS *ITH THOSE INDU4ED IN
A STAINED MODEL SYSTEm (ALBUMIN), IT 4AS FOUND
THAT IT IS POSSIBLE TO CALCULATL THE CONCLNTRATION OF
THE STAIN IN NITOCHONDRIA. EVALUATION OF VARIOUS
PARAMETERi OF LASER IRRADIATION IPARTICVLARLY

THERMAL EVENTtI HAS LvG TO THE oETEl1HIATlON OF TmE
OPTIMAL IRRAOIATION TIMES FOR BOTh THE MEASURFMENT jF

LOCAL STAiN CONCENTNATIUN AND TML SELECTIVE
DESTRUCTION Or 9INVNA-STAINLDt MITQCAONDRIAo THE
ULTRAVIOLET LASER HAS BEE% USED IN PEL.!mINARy
EXPERIMENTS TO DEMONSTRATL. AT THE ULTRASTRUCTURAL
LEVEL, THAT THE mOilPMOLOGICAL LLSIONS PRODUCE 0 IN
CHRO4ATIN ARE VERY D7Fr R NT FROm TtiOS. OBSEVED
AFTER CONVENTIONAL iV IRRADIATIQNt 1, ),
COAGULATION qATHER TA4N #PALING$ IS TNOUCLO IN THE
TARGET AREA. (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY iEARCH CONTROL NO* /iZZZ7

AU-499 383 b/la 6/13
PASADENA FOUNDATION FOR MEDICAL RESEARCH CAL:F EPT OF
LASER BIOLOGY
THE EFFECT OF LASER ENERGY UN CELLS IN TISSUIE

CULTURE# (U)

DESCRIPTIVE NOTE: ANNUAL SUMMARY REPT, NOt 2,
DEC 69 21P ROUNUSDONA60 Eo

CONTRACT: DA-j9-I93-MD-2S64

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO ANNUAL SUMMARY REPT, NO. 1,
AD-643 9q60

DESCRIPTORS: (*TISSU& CULTURE CELLS. *LASERS)*
(tCOmERENT RAOATION* *RADIATION EFFECTS),
INERGYl CHROMOSOMES* GROWTH, DOSAGE, IN vITRC

ANALYSIS, BLOOD COAGULATION, INHIBITION9 '1TOSISo
PATHOLOGY, LACTIC ACID, OXIDOREDUCTASES.

MORPHOLOGY(*JIOLOGY)o A ENOSNE PHOSPHATES,
PHOTUSENSITIVITY(BOLOGICAL), LEUKOCYTES,
uLTRAVIOLET RAUIATION (U)

LASER POWER AT 2660 A PRODUCED CYTOLYSIS AND
INHIBITION IN THE MIGRATION OF LEUKOCyTES, IT ALSO
INHIBITED THE ACtIvITy OF LACTIC DEHYDOoGENASE, AND

PRODUCED A PHOTOPRODUCT OF URIDYLIC ACID WITH A
REVE q!BLE ABSORPTION CHANGL, INJURED ZELLS SHOWED

A LOSS OF MITOTIC ACTIVITY AND AN INCREASED FREQUENCY
OF NUCLEAR ASNORMALiTiEss THE FOCUSED ARGON

MICROBEAM PRODUCED VISIBLE LESIUN IN NUCLEOLI WHIMH
SHOWEv A REDUCED UPIDINL INCORPORATION INTO RNA*
ABLATION OF THE NUCLEOLAR ORGANIZER SITE$ ON
CHROMOSOMES SHOWED A LOSS OF 4ENETIC Fl|NCTION IN
ORGANIZING A NUCLEOLUSO CONCENTRATIONS OF OOO01
TO OO M ADP !OULD MIMIC THE PRO;OTION OF BLOOD
C,.,TTING RATES. PLATELET AGGLUTINATION, AND
INHIBITION OF CELL 4ROWTHo oHICH WERE PRQDUCED BY
CMEMHCALS THAT ARE RELEASED FROM RUbY I-ASER-
TRAUMATIZED CFLLSo (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY iEARCH CONTROL NO. /LZZZ7

ho-7O0 1246 /i8 ZO/S
FRANKFORD ARSENAL PHILADELPHIA PA
DETERMIPAT!ON OF VISIBLi THRESHOLD OF DAMAGL IN
RETINA OF RHEIUS MONKEY by (-SWITCHED RUBY LASER@ (U)

DESCRIPTIVE NOTE: MEMORANDUp REPT,,
OCT 69 17P LANDLRSIMAURICE Be

OLATRICEEoWIN s ;BYERHAROLo Ht iPOWELLs

JAMES0. ICHESTERJACK Le t

REPT. NO* FA-m69-2b-1

PROJ: DA-1-'6TOIIUZ-A-31-Cs DA-3-A'O621[j-A"

UNCLASSIFIED REPORT

DESCRIPTORS: (*RADIATION INJURIEbs 'LASERS)t

(ORETINA, RADIATION INJURIES)*
(OTHRESHOLDSIPMYSIOLOGY), LASERS)t MONKEYS,

DAMAGE, HISTOLOGY (U)

IDENTIFIERS: RUBY LASERS, QSWITCHED LASERS (U)

RUBY LASER THRESHOLD DAMAGE DATA HAVE BEEN
PREVIOUSLY REPORTED. RESULT$ INDICATE AT LEAST ONE

ORDER OF MAGNITUDE DIFFERENCE IN REPORTED VALUESo
THIS PAPER RFEVALUATES THE THRESHOLD DATA IN 20
EYES OF RHESUS MONKEYS FROM Q-SAITCHED RUBY LASER
EXPOSURES IN THE RANGE FROM ONE TO loo MICROJOULES,

WITH RESULTS DESCRIBED IN TERMS OF TOTAL ENERGY

DELIVERED TO THE EYE* THE APPARATUS EMPLOYED
DIFFERED FROM THAT OF PREVIOUS INVESTIGATURS BY THE
USE OF A TEMOO MODE RUBY LASER IN PREFERENCE TO A

MULTIMODE LASERa (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT 8t8LIQGnPHY SEARLH CONTROL NO. /ZZZZ7

AU-70 4q2Z 6/19 6/S iU/5
STANFORD RESEARCH INST MENLO PAkK CALIF
RESEARCH ON OCULAR LASER ThRESHkjLOS* (U)DESCRIPTIVE NOTE: FINAL REPT. 15 MAR 68-1S JUL 69,

AUG 89 SAP VASSILIADIStARTHUR ;ROSAN,
RBERT C. IZVENG.H. CRISTIAN I

CONTRACTt F'460O9.6-C.oOqj
PROJ: SRI-7191

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERSI EYE), (*RETINA,
THRESHOLDS(PHYSIOLOGY)*, (*EYE, BURNS),
HISTOLOGY, EXPOSURE, PATHOLOMY. TASLES,
MONKEYSs HAZARDS, OPHTHALMOLOGY# VISION, GAS
LASERS 

(U)
|OgNTIFIERS: RUBY LASERS, ARGON LASERS, HELIUM
NEON LASERS, NEODYMIUM GLASS LASERS, eLASERINJURIES 

fU)

RESULTS OF EXPERIMENTAL INVESTIGATIONS OF THRESHOLD
LEVELS FOR SMALL RETINAL LESIONS ARE PRESENTED,
DATA FOR RHESUS MONKEYS INCLUDE THRESHOLDS FOR A
Q'SWITCHED NEODYMIUM LASER, BOTH IN THE HACULA ANDIN THE PARAPACULAR AREA* IN AODITION, EXTENSIVE
DATA ARE PRESENTED FOR ARGON, HELIUM-NEON, AND
NEOQYMIUM-YAG LASLR DAMAGE THRESHOLD, EXPOSURES
OF HUMAN VOLUNTEERS TO VARIOUS LASERS ARE REPORTED,
THE LASERS USED WERE 0-SWITCHED NEODYMIUM AND
RUBY LASERS, A LONG-PULSE RUBY LASER, AND AN AR4ON
LASER. A REPORT ON THE HISTOPATHOLOGY OF RETINAL
INJURY IN RHESUS MONKEYS DUE TO V-S#VTCHEO
NEODYMIUM AND ARGON LASERS IS INCLUDED.
(AUTHOR) 

(U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZZZZ7

AD-702 725 13/1 20/6
OEFENSE DOCUMENTATION CENTER ALEXANORIA VA
XENON LAMPS. VOLUME l, IU)

DESCRIPTIYE NOTE: kEPORT B1BL|1OGAPHY NOV 58-OCT 69,
MAR 70 102P

REPT. NO@ DOC-TAS-70-23-1

UNCLASSIFIED REPORT

SUtPLEMENTARY NOTE: SEE ALSO VOLUME 2. AD-866
86OLe

DESCRIPTORS: (*XENON LAMPS. *BIBLIOGRAPHIES),
PUMPING(OPTICAL), ELECTRIC ARCS* GAS

IONIZATION, FLASH LAMPS, BEACONS, RUBy, LASERS,
EYE, MERCURY LAMPS* THERMIONIC CONVERTERS,
INFRAALED RAOIATION, PHOTONS, PwOTOTUBES,
TRANSISTORS, SOLAR RADIATION, MASS SPECTROSCOPY (U)
IDENTIFIERSI ANNOTATED BiBLIOGRAPHIE5 (U)

THE BIOLIOGR MY CONTAINS ANNOTATED REFERENCES
DEALING WITH ILLUMINANTS EQUIPPED AITH POWERFUL XENON
LAMPS, A SfTELLITEaBORNE XENON FLASH OPTICAL BEACON
FOR USE ON THE PROPOSED MISSILE RANGE CALIBRATION,
DEVELOPINT Or INFRARED SOURCESs OCULAR EFFECTS OF
THERMAL RADIATIONt SPECTRAL FLASMOLAMPS, AND OPTICAL

PUMPS FOR LASERSe ITS USE ib THERMAL ENERGY IS ALSODISCUSSED# (AUTHOR) (U)
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DOC REP9RT BIBLIOGrAPHY SEARCH CONTROL NO. /ZZZZ7

A0"702 866 6/5 6/12 20/s

LYE RESEARCH FOUNDATION 6kTmESDA mD
MEASUREMENT OF RETINAL IMAGE FOR LASER RADIATION IN.

RHESUS MONKEY* (U)

DESCRIPTIVE NOTE: FINAL REPTo
FEB 70 37P STEINmARVIN No ;ELGIN,

$TEPHCN So I
REPT, NO* 70OS-7o3F
CONTRACT: F'1609-68-ClOD38

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS% HAZARDS), (*RETINA*

BURNS), MEASUREMENT. INTENSITY, IN VIVO
ANALYSiS, IN VITRO ANALYSIS, 6IGHT, DESIGNt

MEDICAL EQUIPMENT, MONKEYS, IMAGES (U)

THE TECHNIQUES DE$CRIEo WERE DEVELOPED TO

CORROBORATE THE FEASIBILITY OF MAKING IN VIVO
MEASUREMENTS OF IMAGE PARAMETERS IN THE INTERIOR OF

THE EYE, THE PRELIMINARY kXPERIMENTS ON EXCISED

EYES DEMONSTRATED THAT THE PROCEDURE FOR

PHOTOGRAPHING THE IMAGE *AS A RELIABLF AN.' VALID OAY

TO RECORD THE IMAGE FOR DETAILED EXAMINATION* THE

DESIGN OF A SUITABLi FIBER OPTICS CONDUIT POSEO

SEVERAL DIFFICULT PROOLLMS, HOWEVLR, IT AAS

DEMONSTRATED THAT THE DESIGN ACHIEVED DOES PROVIDE A
MEANS FOR TRANSMITTNG THE INFORMATION DIkECTLY TO AN

EXTERNAL DETECTOR AND THAT T t RESOLUTION OF THL

SYSTEM CAN BE MADE SUFFICIENTLY HIGH TO PROVIDE THE

REQUIRED FIDELITY, THE RESULTS OF THE IN VITRO

EXPERIMENTS NI. EXCISED EYiS INOICATE THAT 20 MICRON
DIAMETER AT INTENSITY VALUE OF I/E OF MAXIMUM IS

PROBABLY THE LINITING , ZE UNF CAN EXPECT TO FIND FOR

AN EtETROPIC. LIGHT AOAPTED RHESUS MONKEY EYE, ThE

IN VIVO MEASUREMENTS OERIVEd FROM A LIMITED NUMOER OF

SAMPLES RESULTED IN VALUES OF JZ MICRONS FOR A MM

PUPIL AND 37 MICRONS FOR A 4MM PUPIL# (AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY bEARCH CONTROL NO. /SZZZ,

Ao-706 220 20!)
ATMOSPHERIC SCIENCES OFFICE WHITE SANDS MIS$ILE RANAE N
HE
THE EABIUM DOPED GLASS LASECHPL FORMANCE AND
ATMOSPHERIC PROPAGATION CHAHACTLRISTICS" (w)

MAR 70 27P *HITLK* 0. ;HOLTE. H.
|NOOOCOCKeR. Fe I

PROJI DA-I-T-O61102B-S3-A
TASk| I-T-OLIOD2-BwJ-A-I9
HOW|TORI ECOM P

IUNCLASSIFiED REPORT
DESCRIPTORSI (@IRASERS,
PgREORANCC(ENGINEERING))# (OATMOSPHERE, LIGHT
TRANSMISSION), INFRAREO RADIATIONs SAFETY,
ERIIUM. LASERS VU)
IDENTIFIERS: *ERBIUH LASERS, EMISSION SPECTRA,
NIAR INFRARED RADIATION (U)

THE TECHNOLOGICAL STATUS OF THE ERaIUM LASER IS
DESCRIBE@O *MEN A GLASS BASL IS USED, THIS LASEN
EMITS ENERGY IN THE NEIfH5ONHoOU OF I.#S MICROHkTERS,
WHICH IS IN THE SOmCALLED EYE-SAFE REGION OF THL
SPECTRUM, IT HAS BEEN FOUND THAT A CLOSE-COUPLED
ARRANGEMENT OF THE LASER ROD ANO A LINEAR FLASH LAMP
GIVES THE LO*EST PUMP THRESHOLD ENENGY. THE
EMISSION CHARACTERISTICS OF THE EROSUM LASER *MICH
USES A PHOSPHATE GLASS BASE HAV. bEEN ()TERMINED.
FACTORS AFFECTING THE TRANSMISSION OF ENERGY OF
THIS *AVELENGTH IN THE ATMOSPHERE ARE DISCUSSED.
(AUTHOR) 'U)
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DOC RLPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZZz

AD-707 871 6/19
NASHIN4TON STATE UNIV PULLMAN
BEAAVIORAL ASSESSMENT OF VISUAL FUNCTIONING
IMMEDIATELY AFTER EXPOSURE OF THE EYE TO A LASER. U)

DESCRIPTIVE NOTE: TECHNICAL REpToe
MAY 70 22P GRAHAMERNEST S. lFARNERs

DONALD N. IMARKROGER Go ;FIELDSgTHOMAS A-

CONTRACT: F29600-69-C-0007
PROJ: AF-68939 AF-6301
MONITOR: 6571-ARL TR-70-9

UNCLASSIFIEU REpORT

DLSCRIPTORS: (*RETINAs BURNSho (eLASERSP
HAZARDS), EYE, EXPOSURE,
STRESSIPHYSIOLOGY). ; XYSIOLOGY. VISUAL ACUITY,
FLASHBLINDNESS. PATHOLOGY, VISION (U)
IOENTIFIERS: *LASER INJURIES (U)

A BEHAVORIAL PROGRAM IS DESCRIBED WHICH PERMITS
ASSESSMENT OF VISUAL FUNCTIONING IN RHESUS MONKEYS
IMMEDIATELY FOLLOWING LASER- INUUCEO FOVEAL
I ,AIR"ENT. SIX RHESUS MONKEYS OERE TRAINED ON A
VISUAL DtSCRIMINATION PROBLEM INVOLVING LANDOLT
RINGS* SUBJECTS RECEIVED STIMULI VIA VIEWIN4 TUBES
TO EITHER THE RIGHT OR LEFT EYE ON A RANDOM BASIS*
AN EQUAL NUMBE1 OF STIMU'. *ERE PRESENTEo TO EACH
EYE. MIDWAY THROUGH THE BEHAVIORAL PROGRAM THE
RIGHT EYE WAS EXPOSED To A NEODYMIUM LASER, PoST-
EXPOSURE BEHAVIORAL TESTING BEGAN IMMEDIATELY
THEREAFTER, THE BEHAVIORAL UATA PREDICTED THE
OCCURRENCE OF FOVEAL IMPAIRMENT AS VERIFIED By FUNouS
PHOTOGRAOHS TAKEN APPROXIMATELY I HOUR AFTER
EXPOSURE, (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LZZZ?

AD-709 662 6/6 20/S
TEXAS UNIV HOUSTON GRADUATE SCHOOL OF 8IOMEDICAL
SCIENCES

THE EFFECTS OF LASER RADIATION ON qLCEPTOR FUNCTION
IN HUMAN AND PRIMATE EYES. (U)

DESCRIPTIVE NOTE: ANNUAL PROaRESS REPTo NO. 3p 1 JUN 69-
1 APR 70,

MAY 70 4i7P SPERLINGer4ARRY G. ;HAR*ERTH.
RONALD S. IMABRY.JO'N H. IJOHNSOI\CLE:ENT

REPT, NO* UToGSS-OAUA-3
CONTRACT: DADA17-67-C-71b4

UNCLASSIFIED REPORT

SUPLEMENTARY NOTE: SEE ALSO AD-68 8 626#

.DESCRIPTORSI (OEYE. LASEkSI. (*LASERS

HAZARDS), (*RETINA# BURNS), FLASMBLINDNESSo
MONKEYS# COHERENT RADIATION. MICHOSTRUCTURE,
PATHOLOGY U
IDENTIFIERS: LASER :NJURIES (U)

IN A SERIES OF EXPERIMENTS, THE EFFECTS OF INTENSE
SPECTRAL BANDS HAVING THE CHARACTERISTICS OF RUBY AND
ARGON LASER LIGHT WERE MEASURED IN RHESUS MUNKEY
EYES, RESULTq OBTAINED BY MEASURING SPECTRAL

SENSITIVITY IN THEIr PRESENCE - OR IMMEoATELY AFTER
TH~L= EXPOSURES - DEMAND A TWo-STAGE (RECEPTOR

SIAGE, NEURAL OPPONLNT STAGEt EXPLANATION OF
SPECTRAL SENSITIVITY FOR THE HIGHLY LIGHT ADAPTED
EYE. IN CONTINUING STUDIES# THESE MEASURES ARE

BEING CARRIED OVER THE ENTIRE RANGE UP TO INTENSITIES
QF LASER LIGHT WHICH WILL PRODUCE GROSS THERMAL
INJURY. IT 15 PLANNED TO NELATE CHANGES IN VISUAL

SENSITIVITY TO ULTRASTRUCTURAL CHAN4ES IN THE RETINA,
THE TECHNIQUES FOR ULTRASTRWCTURAL STUDY OF THE
VERTEBRATE RETINA ARE BRIEFLY DISCUSSED,
(AUTHOR) (u)
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AO'710 Ob 6/5
PENNSYLVANIA UNIV PHILAUELPHIA 5CHOUL OF MEDICINE
HISTOPATHOLOGY OF ARGON LASER-INDUCEI RETINAL

LESIONS. (U)

DOSCRIPTIVE NOTE: ANNUAL PRO4RESS REPT. NO. 1. 1 AUG 69-

31 JUL 70,
AUG 70 lOP yANOFF,MYRON

CONTRACT: DADAI7-70-C-OOII

UNCLASSIFIE) REPORT

DESCRIPTORS: (eRETINA, *BURNS), 16LASERS,
oURNSI. EYE, LABORATORY ANIMALS, PATHOLOGY,
HISTOLOGY, DAMAGE, OPHTHALMOLOGYo ARGON (U)

THE PURPOSE OF THIS PROJECT WAS TO OBTAIN

INFORMATION ON THE BIOLOGIC EFFECTS OF THE ARGON

LASER ON THE RETINA, AFTER OWL AND RHESUS MONKEYS
WERE EXPOSED TO A CONTINUOU wAVE AHGON LASER THE
EYES WERE EVALUATED* SERIAL SECTIONS WERE CuT WITH

A MICROTOME THROUGH THE SUSPICIOUS RETINAL AREAS IN
ORDER TO OLTERMINE THE PRESLNCE OR ABSENCE OF RETINAL

DAMAGE, BOTH METHODS-THE SLR!AL SECTIONS OF THE

SUSPICIOUS RETINAL LESIONS ANO THE FLAT-MOUNT RLTINAL
PIGMENT EPITHELIAL PREPARATIONS--GAVE VERY

SATISFACTORY INFORMATION ON 'THRESHOLD' ARGON LASER
RETINAL LESIONS. THL FLAT-MOUNT PREPARATIONS,
HONEVER, PROVED TO BE THE QUICKEST AND MOST USEFUL
METHOD. BOTH METHODS ENABLEU US TO SHO THAT THm

HISTOPATHOLOGY CORRELATED EXCELLENTLY OITH THE
CLINICALLY SEEN RETINAL LESIONS. THE FLAT-MOUNT
PREPARATIONS PROVED TO bE SLIGHTLY MORL SENSITIVE
THAN OPHTHAL4OSCOPIC OBSERVATIONS IN IDENTIFYING
'THRESHOLD' RETINAL LESIONS. THE P141MENT EPITHELIUM
WAS THE MOST SENSITIVE AREA Or THE kETINA EXPOSED To

'THRESHOLD' ARGON LASER ENEkGiES, THE
PHOTORECEPTOR ANO OUTER NUCLEAR LAYERS WERE THE NEXt
MOST SENSITIVE RETINAL AREAS. THE INNER LAYERS or
THE RETINA SEEMED TO BE RtLATIVLLY UNAFFECTEU BY THE
ARGON LASER AT 'THRESHOL ' LNER(IES. (AUTNOR) (U)
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DDC REPORT SIBLIUGRAPHY SEARCH CONTROL NO, /SZZZ7

ADm7Il 'giZ 6/18 Z0/S

FRANKFORD ARSENAL PHILADELPHIA PA
..OCULAR HAZARDS OF THE S ITCmEO ERbIUM~~LASERs

DESCRIPTIVE NOTE: TECHNICAL RESEARZH ARTICLE,
MAR 70 lop LUNDiDAVID Ja i6ANULRS,

MAURICE Be IBRESNICKsGEOR4E Ho ;POWELL jAMES
O* CHESTERoJACK L. I

REPT= NO* FA'A7O-S
PROJ: DA-1-T-0&1102-A-31"C

TASK! -I-T-06102-A-31-C-06

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN INVESTIGATIVE OP14THALMOLO4Y,
ST. LOUIS* V9 N& P4 6 3-470 JUN 7U,

SUPPLEMENTARY NOTE! REVISION OF REPORT DATED 6 JAN

76.

DESCRIPTORS: (*RADIATION HAZARDS, OLASERS)
ICEYE LASERS). RADIATION INOURILSI RADIATION
EFFECTS, RADIOLOGICAL DOSAGE. PATHOLOGY,
HISTOLOGY, NCEOSIS, THRESMOLDS(PHYSIOLOGY)s
EXPERIMENTAL DATA, MONKEYS, CORNLA (U)

U IDENTIFIERS; *ERBIUM LASERS (U)

THE THRESHOLO FOR OCULAR DAMAGE WAS DETERMINED IN
OWL MONKEYS WITH THE USE OF A Q-SWITCHED ERBIUM-
GLASS LASER AT 1*6q MICRONS CONSTRUCTED IN THE
LABORATORY, OCULAR DAMAGE NAS LIMITED To THE COHNEA
AND CHARACTERIZEO BY LOCALIEO OPACIFICATION OP THE
EPITHELIUM AND STRMA* ALL EXPOSURES TO ENERGY
DENSITIES GREATER THAN 30 Jo/SQ CM PRODUCED INJURY.
THE MEDIAN LEVEL FOR DAMAGE OCCURRED AT Z Jo/Sw
CM, AND NO INJURY COULD BE UETECTEU BELO* 17 J./SQ
CM, COMPARISON OfTm THRESHOLD VALUES PDA OCULAR
DAMAGE BY QS*ITCMED LASERS OPERATING IN THE
VISIBLE AND NEAR VISIBLE PORTION OF THE SPECTRUM

$NO*$ THAT THE ERdIUM LASER OFFERS PROMISE AS A
RELATIVELY oSAFE LASER@# IAVT'OR) 1U)
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AQ-712 96U 4/5
ARMY MEUICAL RESEARCH LAB FURT KNOX KY
ANALYSIS OF LASER INDUCED SKIN dURNS BY A DAMAG.
INTEGRAL MODEL. (U)

DESCRIPTIVE NOTEI INTERIM REPT,,
MAR 70 IP BRO*NELLeARNOLD S. ;MYSELL,

DAVID K- ;
REPT. NO. USAMRL-662
PKOJ! DA-3-AmDA11O2-Ba71-P
TASK: 3-A-061102.B-71-P-ol

UNCLASSIFIEU REPORT

DESCRIPTORS: (eBURNS, eLASERS),
THRESHOLOS(PHYSIOLOGY),
TOLERANCES(PHYSIOLOGY), EXPOSURE, SKIN, MEAT
TOLERANCE. MATHEMATCA. MODELS. PREDICTIONS (U)

AN ANALYSIS OF EXPERIMENTAL DATA DEFINING THE
THRESHOLD VALUES OF IRRADIANCE AS A FUNCTION OF
EXPOSURE TIMZ TO COZ LASER RADIATION TO INDUCE
UNIFORM FULL THICKNESS EPITHE61AL BURNS DEMONSTRATED
THAT WITHIN THE EXPOSURE TIME RANGE OF 0,2 TO S SEC
THE DATA ARE ACCURATELY DESCRIBED BY THE DAMAGE
INTEGRAL MODEL. PO* TIMES IN EXCESS OF s SEC THL
VALUES PRLEICTED BY THE MODEL OLRE HIGHER THAN THOSE
DETERMINED EXPERIMENTALLY* THE VALIDITY OF THE
TIME-TEMPERATURE RELATIONS iN THE EPIDrRMIS PREUICTED
BY THE OPAQUE SEMI.INFINITE THERMAL MOUEL AND THE
THERMAL CONSTANTS FOR PORCINE SKIN NEEU TO BE

DETERMINED vo T&L MODEL AND CONSTANTS mODIFIED IF
NLCESSARY, aDDITIONAL EXPERIMENTS TO DETERMINE
DAMAGE THRES4OLOS AT VARIOUS DEPTHS ARE NEEDED TO
EXTEND THE USE OF THE MODLL IN PREDICTING MORE LEVELS
OF OAMAGE. SUCH EAPERtMENTS NOU6D ALSO PERMIT
FURTHER EVALUATION OF SOME OF THE ASSUMPTIONS
INNERENT IN THE MUOEL. (AUTHOR) (U)
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A00713 3S9 4/5
NORTHEASTERN UNIV BOSTON MASS DLpT OF BIO.TS!CJ AN,,
BIOMEDICAL ENGINEERING

ANTr..'|IOR CHAMBER MEASUREMENTS ON C02 LASER CURNLAL

IRRADIATION, (U)
FEB 70 7P MACKLENt, ;FINES@

FEIGENLo ;FTNE*Bo So I

CuNTRACT: OA-9q'193-MO-21'6, 4-'49"193-MD-2437

UNCLASSIFIED REPORT
AVAILABILITY: PUg. IN INVESTIGATIVE

OPHTHALMOLOGY, V9 NS P3&603/1 MAY 70e

SUPPLEMENTARY NOTE: SPONSORED IN PART BY raRANTS PHS.
kY-00397 AND NGR-22-0I-007# PREPARED IN COOPERATION

*ITH GEORGE NASHINGTON UNIV, WASHINGTON, Do C.

DEPT. OF OPTHALMOLOGYs REVISION OF REPORT DATED 29
SEP 69,

DESCRIPTORS (OCORNEA# LASERS), (oGAS LASERS,
RADIATION EFFECTS), EYE, OPHTHALMOLOGY,

PROTEINS, PRESSURE, BODY FLUIDS, HEAT,

THRESHOLDSIPWYSIOLOGY), TEMPERATURE (U)

IoENTIFIERSS CARBON OIOXIO LASERS

AT THRESHOLD IRRADIATION to.l w./SQ C) OF THE

RABBIT CORNEA WITH A CARBON DIOADE (CO2) LASER,

THERE WAS NO DETECTABLE RISE IN INTRAOCULAR PRESSURE
AND ONLY A SLIGHT (I TO 2C.) RISE IN AQUEOUS
TEMPERATURE. ON SUPRATHRESHOLO C02 CORNEAL

IRRAOIATION, THE INTRAOCULAN PRLSSURE ROSE TO A
PLATEAU DURING IRRADIATION AND THEN GRADUALLY FELL.

THERE WAS A CONCOMI'?1NT RISL IN TEMPERATURE IN THE
ANTERIOR CHAMBER CAUSED BY HEAT CONDUCTION FROM THE

SITE OF CORNEA' IRRADIATION* FURTHE RISE IN TM4
TEMPERATURE Of THE CORNEAL TROMA TO THE CRITICAL
TEMPERATURE RANGE FOR HT SHRJNKAGL 07 COLLAGEN

CAUSES THE CORNEA TO THI'EN. THIS TWICKENIN4 OF

TPE CORNEA HELPS TO BRIN' rEATED AQUEUUS UNOER THE

IRMADIATC0 SITE MORE CLOSELY IN APPOSITION TO TKE
A LENS AND IRIS. THOS FURTHER INCREAS1iG THE

TEMPERATURE OF THE ANTERIOR LENS. iENS INDENTATION

WAS OBSERVED IN FIXED EYES ONLY FOLLOWING PULSE) Of

SUFFICIENT POWER ANO DURATION TO RAISE THE
TEMPERATURE NEAR THE SURFACE oF THE ANTERIC, LENS T

A RANGE OF AT LEAST 40 TO 76C# INCREASE IN
AQUEOUS PROTEIN OCCURRED ONLY WITH IRRADIATION OVER

REGIONS OF THE IRJS DIAPNAGM. (AUTHOR) (U)
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Aa"713 511 6/5
FRANKFORD ARSENAL PHILADELPHIA PA
RETINAL DAMAGE BY Q-SWITCHED RUBY LASER, (U|

70 ISP BEATRICEEUWIN So ILAIDERS,
Me Be ;POWELLoJo Go IBRSNICK,(a He I

UNCLASS|rIED REPORT

SUPPLEMENTARY NOTE: JOINT AMRDC-AMC LASER SAFETY
TEAM,

DESCRIPTORS; (*RADIATION INJURIES, LASERS),
.*RETINA, BURNS), (*LASERS, HAZARDS), EYE,
DAMAGE, RADIATION EFFECTS, TISSUES48IOLDGY)v
THRESHOLDS(PHYSIOLOGY), OPHTHALMOLOGY,
EXPERIMENTAL DATA, PATHOLOGY, mISTULOGY, VISUAL
INSPECTION (U)
1ENTIFIERS; *Q SWITCHED LASERS# *RUBy LASERS (U)

IN ST!DIES OF RETINAL DAMAGE BY THE Q-S*ITC .Eo
RUBY LASER, THRESHOLD VALUES *ENE DLTERMINED FON BOTH
'M!NIMAL' AND LARGE RETINAL SPOT SIZES. IN ADDITION
TO US. i THE CONVENTIONAL OPHTHAMOSCOPIC METHOUS FJR
DETECTING INJURY IN THE LIVING ANIMAL,
HISTOPATHOLOGICAL EXAMINATIONS *ERE PERFORMED ON A
NUMBER OF IRRADIATED EYES FULLO*ING ENUCLEATION.
THE MICROSCOPIC EVALUATION OF IRRADIATED TISSUE *AS

CON$IDERED TO BE PARTICULARLY IMPORTANT IN THE
MINIMAL RETINAL SPOT SIZE EAPERIMLNTS IN ORDER TO
SUPPORT THE OPHTHALMOSCOPIC OBSERVATIOPiS OF VERY
SMALL RETINAL LESIONS, IN ANALYZING THE DATA THE
MACULAR AND EXTRAMACULAR EXPOSURE SITES HAVE BEEN
CONNIDERED SEPARATELY BECAUSE OF CONFLICTING REPORTS
CONCERNING THE RELATIVE SENSITIVITY F THESE Two
RETINAL 4REAS TO LASER DAMAGE. (AUTHOR) (U)
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A0-713 831 6/16 6/b
SCHOOL OF AEROSPACE MEDICINL BRQOKS AFB TEX
CELL MIGRATION AND PRoLIFERATION DURINti REPAIR OF
SUPERFICIAL CORNEAL WOUNDS PRoDULED BY A CARBON
DIOXIDE LASER. (U)

DESCRIPTIVE NOTE: iINAL REPTo I JUL-31 AUG 69,
JUL 70 47P LEHMILLER#DAVIU J.

- REPT. NO. SAMwTR-7mlD9
PROJI AF-6301
TASK: 630105

UNCl-ASSIFIEO REPORT

DESCRIPTORS: (*LASERS, HAZARDS)o (**OUNDS
INJURIES, *HEALING), (.CORNEA, *RADIATION
INJURIES), (oOPHTHALMOLOGYo RADIATION INJURIES),
EYE. TISSUES(SIOLOGY)i CELLSIBIOLOGY),
HISTOLOGY, BIOSYNTHESIS9 DESUXYRIBONUCLEIC ACI|S,
PHYSIOLOGY, EXPERIMENTAL DATA# TABLES, RABBITS,
GROWTH (U)
IOENTIFIERSI *LASER dURNS (U)

SUPERFICIAL WOUNDS WERE PRODUCEU IN THE RABBIT
CORNEAL EPITWELIUM BY A 2-MM. CIRCULAR BEAM FROM A
C-'RBON DIOXIDE LASER. THE HEALING RESPONSE Of THE

EPITHELIUM WAS EXAMINED HISTOLOGICALLY IN TRITIATED
THymIDINE RADIOAUTOGRAPHS AT VAHIOUS TIMES FOLLOWING
NOUND|NGs PROLIFERATION AC1IVITY AND CELL
POPULATION PER UNIT LENGTH wERE RECORDED IN THE BASAL

CELL LAVER PROCEEDING OUTWARD FROM THE NOUND CENTER,
PROFILES OF THE BASAL CELL MIGRATION, DENSITY, AND
PROLIFERATIVE PATTERN WERE GRAPHICALLY CONSTRUCTED

FROM AVERAGED NUMERICAL TABULATIONS OF INDIVIDUAL
SOUNDS* THE OBSERVED RATES OF BASAL CELL SYNTHESIS
OF DNA WERE FOUND TO BE MUCH HIGHER IN AREAS WHERE
ACTIVE MIGRATORY REPOPULATION OF THE WOUND SITE WAS

QCCURRING THAN IN UNDISTURBED EPITHELIUM. THESE
FINDINGS ARE CONTRARY TO RESULTS OF OTHER
INVESTIGATORS WHO HAVE STUDIE HEALING RESPONSES IN
DEEPER CORNEAL NOUNDS. THE DIFFERENCE IS
ATTRIBUTED TO PRESERVATION OF THE EPITHELIAL BASEMENT
LAMINA IN THE SUPERFICIAL WOUNDbe THE
PROLIFERATIVE PATTERNS FOUND *ENE CMARACTERIZED BY
ONE OR MORE PRONOUNCED PEAKS oF ACTIVITY, AND THESE
WERE RELATED TO DLPRESSIONS IN rHE 3ASAL CELL
POPULATION DENSITY RESULTING FROM RAPID CELL
UIGRATIUN INTO THE WOUND ARLA. (AUTHOR) (U)
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A06713 903 6/16
SCHOOL OF AEROSPACE MECICINL BROOKS AFB TEX
RELATIVE SENSITIVITY OF VARIOUS AREAS OF THE
RETINA TO LASER RADIATION# (U)

DESCRIPTIVE NOTE: REPT. FOR JAN 69-JAN 701
JAN 70 7P LAPPINPAUL 4. ;COOGAN,

PHILIP So I
REPT. NO* SAM-TR-7U-264
PROJI AF-6301
TASK: 63010S

UNCLASSIFIED 9EpORT
AVAILABILITY: PUB. IN ARCHIVES OF OPHTMALMOLOGY#
VB4 P3S0-3S4 SEP 70.

DESCRIPTORS: (*RETINA# LASERSJ. ($RADIATION

"AZARDSo KETINA)o EYE,
THRESHOLOS(PHYSIOLOGY:, RAOIOLOGICAL DOSAGEt
RADIATION INJURIESt SENSITIVITY# OPTIC NERVEs
OPHTHALMOLOGY. TISSUES{SIOLOYio
CELLS(biOLOGY). ORGANIC PI(,ILNTS (U)

THRESHOLD DAMAGE DOSES FOR HELIUM-NLON (HENE)
LASER RADIATION WERE DETERMINED IN 20 RHESUS MONKEY
EYES AT SEVEN SELECTEo SITES, RANGING FROM 50 O&GREcS
NASAL TO 30 DEGREES TEMPORAL TO THE MACULA, THE
MEAN DAMAGE THRESHOLD AT THc mACOLA 4AS FOUND TO BE
LOWEST OF ALL EXAMINED SITESo WHILE THE AREA BETWEEtN
THE OPT;C DISC AND THE MACULA WAS HIGHEST.
PLANIMETRY MEASUREMENTS OF THE RETINAL STRUCTURES
ON AN EXCISED EYE SHOWED THE COMPARATIVE THICKNESS UF
THE NtRVE FIBER LAYER SITES. THIS LAYER WAS FOUND
TO BE THICKEST AT THE ANEAS LEAST SENSITIVE TO LASER
IRRADIATION, SUGGESTING THAT THE OPTIC NERVE RIDERS
ACT AS AN ATTENUATING MEOIUPio -HE HIGH SENSITIvITY
OF THE MACULA IS ATTRIBUTED CHIEFLY TO THE HIGH
DENSITY OF PIGMENT GRANULES IN THE MACULAR PIGMENT
EPITHELIAL CELLS. (AUTHOR) (U)
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AUo714 835 6/s
MEUICAL COLL OF VIRGINIA RICHMONDTHE EFFECT OF THRESHOLD MACULAW LESIONS AND

~SUB-THRESHOL- MACULAR EXPOSURES ON VISUAL
6 CUITY IN THE RHE5US MONKLy* (U)

DESCRIPTIVE NOTE: FINAL REPTLo
MAY 69 Rbp FAHRLR.D. No |GRAHAMiE.So |HAM*W* T o # .!RolGEERAET 561S* J et

Ii WILLIAMS.Ro Co I

CONTmACT: DASA49-1q6-XZ-416
PROJ: DASA-NwER-MB-137. O/$A-NwER-MB-MB 2
MONITOR: OASA 2326-1

UNCLASSIFIED REPORT

DESCRIPTORS: (ORETINA9 *WURNSi.
THRESHOLDS(PHYSIOLOGY), EYE. VISUAL ACUITY.
LASERS, SOLAR RADIATION, NUCLEAR RADIATION,
ENERGY, OPHTHALMOLOGY, MONKEYS (U)

THE PURPOSE OF THIS RESEARCH PROGRAM WAS TO
EVALUATE RETINAL THRESHOLD BURNb AND SUBTHRESHOLD
EXPOSURES OF THE MAMMALIAN MACULA IN TERMS OF VISUAL
ACUITY. RHESUS MONKEYS IMACACA MULATTA) WERE
TRAINED BY A REWARD SYSTEM TO RESPOND To THE
AUTOMATED PRESENTATION OF LANDO0T RINGS. ACCORDING
TO THE METHOD OF GRAHAM* MCVEAN, ANU FARRER,
AFTER APPROPRIATE TRAINING. THESE ANIMALS WERE
eXPOSED TO THRESHOLD AND SUb-THRESHOLD LEVELS OF
RETINAL ENERGY DENSITY RANGING FROM 3.2 TO 10.7 41
9S CM. EXPOSURE TIME APPROXIMATELY 135 MS. SPECTRAL
QUALITY APPROXIMATELY THAT OF COLOR TEMPERATURE
&OOOOK OITH WAVELENGTHS ABOVE 'UU NM REMOVED, AND
IMAiE SIZES ON THE RETINA OF ABOWT I MM DIAMETEHo
COVERING A MAJOR PORTION OF THE MONKEY MACU6AR AREA.
RESULTS, IN TERMS OF VISUAL ACUITY DECREMENT
(MONOCULAR), INDICATED THAT ENERGY DENSITIE5 ON
THE RETINA BELOW S J/SQ CH. *ERE NOT STATISTICALLY
SIGNIFICANT, WHEREAS ENSITILS GREATEN THAN 5
J/SQ CM PRODUCED LOSSES a,. oISUAL ACUITY
(MONOCULAR) 4HICH WERE SIGNIFICANT* THESE
RESULTS INDICATE THAT AT LEVELS QF ENERGY DENSITY ON
THE RETINA *HICH ARE sO TO 60 PERCENT BELOW THE
THRESHOLD BURN LEVEL, NO LOSS IN VISUAL ACUITY CAN bE
DETECTED IN THE PHESUS MONKLY BY THE LANDOLT RINQ
TESTING SYSTEM ADOPTED FOR THIS INVESTIGATION,
(AUTHOR) (U)
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AD-715 21O 6/18
SCHOOL OF AEROSrACE MEDICINL SHUOKS AF6 TEX
RETINAL DAMAGE FROM REPEATED SUdTHRLSHOLD
EXPOSURES USING A RUBY LASE(
HOTOCOAGULATOR - (U)

DESCRIPTIVE NOTE: FINAL REPT, APR-MAY 70,
OCT 70 1sP GIBSUN.GURDON Ls H.

REPT, NO, SAM.TR-7U-S9
PROJI AF-6301
TASK: 63010S

UNCLASSIFIED REPORT

DESCRIPTORS: (ORETINAo BURNS), (*LASERS,
mAZARDS), EYE. RADIATION EFFECTS, SUBLETHAL
UOSAGE, RADIOLOGICAL DOSAGE,
THRESHOLDS(PHYSIOLOGY), MONKLYS (U)

A RUBY LASER PHOTOCOAGULATOk NAS USeD TO DELIVCH
SINGLE AND MULTIPLE SUBTHRESHOLD EXPOSURES TO THE
RETINA OF MACACA MULATTA. THE SUBEXPOSURES
PARAMETERS WERE O*SuMSEC* PULSE. 13.MM.-DIAMETER
FOCAL SPOT, AND ENERGY DENSITY OF ABOUT 375 Md/bg
CM. SINGLE EXPOSURES PRODUCED NO MICROSCOPIC
CHANGES ON SACRIFICE AT I TO 30 DAY5 FOLLOWING
EXPOSURE. REPETITIVE EXPOSURES (7 TO 17

9XPOSU!ES) AT THE SAME ENERGY LEVEL INVARIABLY
CAUSED CHARACTERISTIC DAMAGE IN THE OUTER RETINAL
LAYERS. THESE CUMULATIVE EFFECTS ARE SIMILAR TO AND
MORE WIDESPREAD THAN THE MINIMAL-DAMAGE LESIONS
PRODUCED BY SINGLE SUPRATHRESHOLD EXPOSURES USING
HIGHER ENERGY DENSITY (900 TO IUGO MJ/SQ CM).
CURRENT SAFETY CRITERIA ARE BASED ON THE ASSUMPTION
THAT LASER DAMAGE OCCURS ON AN ALL-OR-NONE BASIS SO
THAT DAMAGE IS NOT CUMULATIVE IF A SINGLE EXPOSURE
CAUSES NO VISIBLE LESION. THIS wORK INDICATES THAT
SINGLE SUBTHRESHOLD EXPOSURLS WHICH ARE LESS THAN
HALF OF A THRESHOLD DOSE ARL CUMULATIVE AND THEREFORE

EACH $SUBTHRESHOLD, EXPOSURE MUST DAMAGE OR IN SOME
MANNER INCREASE THE RETINAL SuSLEPTIsa6ITY TO

SUBSEQUENT EXPOSURES, (AUTHOR) (U)
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ADS-17 166 6/3 6/18
TEXAS UNIV AUSTIN ELEcTRONILS RESEARCH CENTLR

EVOKED POTENTIALS FROM THE LASER-IRRADIATED
RETINA, U)

uESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 70 166P HEMPEL.FRANKLIr4 Go ;AELCH,

ASHLEY Js I
REPT. NO. TR-63

CONTRACT: DAASO7-6b-C-O319, AF-AFOSR-1792-69
PROJI AF-471

MONITOR: AFOSR 7O.i72TR

UNCLASSIFIED REPORT

DESCRIPTORS; (eRETINA. COAGULATION), (SLASERS,

HAZARDS)i ELECTRORETINOGRAPHY, RESPONSES,

RABBITS. SURGICAL TECHNIQUES9 CEREBRAL CORTEX,

*OUNDS * INJURIES, OSCILLOSCOPES, RUBY (U)

IDENTIFIERS: 'NOTOCOAGULATION, LATERAL GENICULATE

BODY, LASER BURNS (U)

THE DOCUmENT IS CUNCERNED *ITH THE EFFLCT OF

RETINAL PHOTOCOAGULATION ON THE LIGHT EVOKED
ELECTRICAL RESPONSES OF THE VISUAL SYSTEM.

RESEARCH WAS CONDUCTED TO EXAMINE THE

ELECTRORETINOGRAN (ERG) AND THE LATERAL GENICULATE
NUCLEUS ILGNI AND STRIATE CORTEX POTENTIALS OF THE
RABBIT BEFORE AND AFTER IRRADIATION OF THE RETINA

WITH A MIGH-ENERGY RUBY LASER. PROTOCOL CONSISTED

OF RECORDING THE THREE POTENTIA6S WHILE STIMULATING
THE EYE WITH AN ARGON LASER OPERATED AT SEVERAL FLASH
INTENSITIES, EXPOSING THE RETINA TO A CALCULATEO RUSY

LASEt RADIATION DOSAGE# AND RECORDING AGAIN THE

RESPONSES TO PHOTIC STIMULATIONe (AUTHOk) (U)
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A(0718 610 17/8 20/5 6/18
ARMY TEST AND EVALUATION COMMAND ABERDEEN PROVING GRUUNO
MO
LASER RANEFINDERSo (U,

DESCRIPTIVE NUTE: hATERIEL TLST PROCEDURE.
FED 48 jsP

REIT, NO, MTP-A-3-16

UNCLASSIFIED REPORT

DESCRIPTORS: 10LASERS, ORAWGE FINDINg).
IPCOMERENT RADIATION, RADIATION HAZARDS), GAS

LASERS, TESI mETmODS, PERFORMANCE(ENGNEERING),
NELIABILITY(ELECTRONICS)s MOdILITYt ACCURACY,
VULNERABILITY. MAINTAINABILITY. RADIATION EFFECTS#
, ADIOBIOLOGY, IRASERSo EYE, MILITARY 1

RlEuIREMENTS
IDENTIFIERS: LASER RANGE FINDERS (U)

THE PURPOSE IS TO PRESCRIBE THE GENERAL TEST
PROCEUURES To BE USED TO DETERMINC, UNDER ACTUAL

FIELD OPERATING CONDITIONS, THE DEGREE TO WHICH LASER
RANGEFINDERS MEET THE MILITARY REQUIREMENTS STATED IN

THE GUALITATiVE MATERIEL REQUIREMENTS AND THE
TECHNICAL CHARACTERISTICS@ INCLUDED IS A SAFETY
EVALUATION ON LASER RADIATION. IAUTMOR) (U)
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A06718 621 20/b 1412

ARMY TEST ANO EVALUATION COMMANU ABERDEEN PROVING GqOUNU10
LASERS, U)

DESCHIPTIVC NOT91 MATERT -L T4ST PROCEOURE,
NOV 6B 26P

REPT. NO. MTPak-Z.166

UNCLASSIFIED REPORT

DESCRIPTORS; (eLASERSo TEST t:JTHUDS),
RELIABILITY, SAFETY. MAINTAINABILITY (U)
IDENTIFIERS; *COMMON ENGINEERING TEST

PROCEDURES (U)

THE 03JECTIVE OF THE PROCEDURE IS TO DESCRIBE A

PROCEDURE FOR DETERMINING ANO EiALUATING THE
TECHNICAL PERrORMANCE CHARACTERISTICS OF LASERS AND
THEIR ASSOCIATED EQUIPMENT. (AUTHOR) (U)
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AD-719 208 6/17 l4/2
ARMY TEST AND EVALUATION COMMAND ASCROLEN PROVING GkOUNO
MD
LASER SAFETY GOGGLES, (U)

DESCRIPTIVE NOTE: MATERIEL TLST PROC0U04.
DEC 68 142P

REPTe NOO MTP-1O-2-198

UNCLASSIFIED REPORT

OESCRIPTORS: (eEYEGLASSES, TLST METMuoS),
COLASERS, SAFETY)a OPTICAL PHOPEnTIES,
PROTECTION (J)
IoCNTIFIERS: *COMMODITY EN(iINEERING TEST PROCEDURES,
LASER SAFETY GOGGLES, 0GoGLLS (U)

THE OBJECTIVE OF THE DOCUMENT IS TO PREsCRI@E THE
GENERAL TEST PROCEDURFS TO bE USED TO DETERMINE THE
DEGREE TO WHICH LASER SAFETY GOGGLES mET MILITARY
REQUIREMENTS FOR TECHNICAL PERFURMANCE AND SAFETY
CHARACTERISTICS* (AUTHOR) (U)

94

UNCLA$SIFIED /ZLizi



UNC6ASSFILEO

DOC REPORT BIBLIOGRAPHY SEARCM CONTROL NO. /LZZZ7

AO-ZO 579 17/ i 1q/2
ARMY TEST AND EVALUATION COMMAND ABERDEEN PROVING GROUND
MD

LASER RANGEFINDERS. (U)
DLSCRIPTIVE NOTE3 MATERIEL TLST PROCLDUkE.

OCT 49 19P
REOTs NO. MTPh-'2-166

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SUPERSC.DLS INTERIM PAMPHLLT 35-
69.

OESCRIPTORS: (eRANGE FINDING, LASERS), tovEST
METHODS, O1STANCE-MEASiRING LQUIPMENT),

ELECTROMAGNETIC COMPAT3I1LITY, ENVIRONM'NTAL TESTS,
RELIABILITY. SAFETY JU)
tDENTIFIERS *COMMODITY ENGINEERING TEST PROCEDURES.
eLASER RANGEOINDERS (U)

THE OBJECTIVE OF THE PROCEDURE IS TO EVALUATE THE
PERFORMANCE AND SAFETY CHARACTERISTICS OF LASER
RANGEFINDERS UNDEk A VARIETY OF EXPECTED OPERATING

CONOITONS. (AUTHOR) (U)
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A00721 086 13,12 O/5 6/18
NAVAL TRAINING DEVICE CENTER ORLANDO FLA

LASER SAFETY, (U)
DESCRIPTIVE NOTE: TECHNICAL REpT.,

'40V 70 43P MOMON,*INDELL NEIL
REPT, NO. NAVTRADEVCLN-IH.-81

PNOJ: NAVTRADEVCEN-7881-17o NAvTkADLVCEN-?881-

UNCLASSIFIED REPORT

DESCRIPTORS: (OLASERSt SAFETY), A RAYS,
RADIATION INJURIES* RADIATION EFFECTS, SKIN,
EYE, MASERS, THRESHOLDS(PHYSIOLOGY) (U)

A LITERATURE SURVEY OF THE MOST RECENT LASER SAFETY
eARAmETERS ANn PRECAUTIINS IS PRESENTED. RECENT
LASER SAFETY LEGISLA T ION IS DISCUSSED, THE BASIC
FEATURES OF A LASER ARE DISCUSSED. REcOmMEND~a

SAFE EXPOSURE LEVELS ARE GIVEN FOR THE EYE AND SKIN,
MODELS ARE DISCUSSED FOR THE EYE AND SKIN.

DAMAGE THRESwOLDS ARE LISTED FOR THE EYE AND SKIN.
FORMULAS ARE OERIVED FOR CALCULATING LASER

RAOIATION EXPOSURE LEVELS. MAZAKDS ASSOCIATED N|TH
LASER OPERATION ARE DISCUSSED APC RECOMMENDATIONS ARE
MADE, THE CONTENTS FOR A BASIC LASER SAFETY

P4OGRAM ARE PRESENTED* THIS PRORAM INCLUDES THE

6ASIC OPTHALMOLOGIC AND DERMAT0O0GC TESTS Ht[C

SHOULD BE GIVEN TO PERSONNEL, (AU T HOR) (v)

4I
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Ao"722 970 6/16
DEFENSE OOCUMENTATION CENTER ALLXANODIA VARADIATION INJURiES AND SICKNESS, VOLUMEI.

OE$CRIPTIVE NOTU: REPORT IB1LIOGRAPHy MAY S7-JUL 70.
MAY 71 262P

4 PT, NO. DOC-TAS-7-I.JI4

UNCLASSIFIEP REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD-5S 48U.

DESCRIPTORS: (*RADIATION INJURIEs,
* 8 iBLIOGRAPIES) o (*RADIATION SICKNESS,BIBLIOGRAPHIES), WHOLE BODY IRRADIATION,mADIATIoN £FFECTS9 RADTOPROTECTIVE AGENTS,RAOIUBIOLOGY. RADIOLOGICAL CONTAMINATION, LASERS,ANATOMY, IONIZATION, INMVNITY, LIFE SUPPORT,FOOD* NUCLEAR 4ARFARE CASUALTIES, LABELEDSUBSTANCES, ANTIBIOTICS, THERMAL RADIATboN#TOXICITy, IPMARMACOL04Y(u

IDENTIFIERS: NUCLEAR DETONAyiONS()

?04E ANNOTATED REFERENCES *EE[ COm'ILED FROM TNEDEFENSE DOCUMENTATION CENTERIS 4AT IINK ON.INJUIRIES AND SICKNES"SES rAUSED B R401ATION ANDRADIOACTIVE DECAYS, INDEXES OF LORPO*ATE AUTMOR-

VONITOR1 AGCNCY, SVMJECT, AND TITLE ARE PROVIDED INTHIS B14OGkRAPR~s (AVTM(R)
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COPPORATC AUTHOR M ONITORING AGENty

*ADVISORY GROUP FOR AEROSPACE PESE4RCH RADIAYION UPON T14E HEADS of 006,
AND DEVELOPMENT PARTS IFRANCE) A0-6'8 20V

AGARD-CP-li THE EFFECTS OF LASER
LOSS OF VISION FROM HI6, IRRADIATION ON THE CENTRAL NERVOUSATENSITY LIGHT. SYSTEM. I, PRELIMINARY STUDIES,

A-65 ?7 AD-652 792
B..

*ACREDICAL RESEARCH LAB ;6i71ST) LASER INJURY IN SKIMN
ROLLOMNA AFB N HEX AD-657 36g

&fl-ARL-TR-?O.9 OCULAR HAZARDS OF TRANSSCLERALREHAVIORAL ASFESSPENT OF VISUAL LASER RADIATION# 19 SPECTRAL'FUNCTIONING IMPEDIATELY AFT!!R REFLECTION AND TRANSMISSION Of THE
EXPoSURE Of TNE EYE TO A LASER. "'SCLERA.CmOCZO| AND qETINA,
AD-?O? 871 AO-674 2q9

*AIN FORCE OFFICE OF SCIENTIFIC CORNEAL IJUR; THRESHOLD TO
RESEARCH ARLIN4TON WA CARBON DIOXIDE LkSEq IRRAOIATION@0 6 0 A E 7 q vq e

Aroga-70- I*?2TR
EVOKEO POTENTIALS FROM THE* CORNEAL CALCIFICATION,

LASER-IRRADIATED REIINAe A3-679 4S.9
ADo7I7 14g.

CELLULAR EFFECTS OF LASER*atR P*OVIN GROUND cfNItE gILIN APe RADIATION
FLA AD-47f q57

eARNED FORCESUPRC CON"IsTTE ON VISION
HUKAN rACTOR/9OHEDICAL SAFETY WASHINGTON 6 C

CtNSIODEATIONS. P'OP NEO H UIN I
LASERS. LASER EYE ,FF9CS,
A0-671 9?1 AD-667 q q

eARnED FORCES :NST OF OATHOLOGY BARHY ILECTRONI..S COMMAND PORT
WASNINGTON 0 C RONHOUTH N J

ANATOAIC ANO HISTOCHEMICAL ecom-0294
CHANGES IN SKIN AFTER LASER THE C ROW" OPCn LASS LASER-
IRRADJArIoN, PERFORMANCE AND ATMOSPHERIC

AO-612 q1 PROPAGATION CHARACTZRISTIS;
* * * A0-706 220

CENTRAL NERVOUS SYSTEM EFFECTS
of LASER RADIATION, *ARRY E[VIRONNtNTAL MYGIENE AGENCY

AD-612 442 EOGEWOOO ARSENAL "0

TPH-2: EPFECTS OF LASER LASER HAZARDS 5I$LIOGRAPHYp
IRRADIATION ON THE SKIN, APRIL 1967#

AD-629 962 AD-602 707

SOME EFFECTS OF NEUDYNIU1 LASER THE EVALUATION OF LASER

0-1
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ARNARM

HAZARDS, AD.644 179
A0-64; 924 .

USANRL-769
eARMY M9DICAL RESEARCH AND OE.ELOPMENT C02 LASER *NDUCED SKIN-LESIONS,

COMMAND WASHINGTON D C, AO-669 610

USAMADC-196,6- USANRL-776
BIOLOGICAL APPLICATIONS AND LASER PROPERTIES AND EYE

EFFECTS OF OPTICAL MASERS, HAZARDS*
AD-469 672 AD-676 606

*ARNY NEOICAL RESEARCH LAS FORT kNOX USANRL-778
KY CORRELATION BETWEEN THE GROSS

* * . AND MICROSCOPIC APPEARANCE of C02
USANRL-691 LASER INDUCED PORCINt SKIN BURNS,
RUBY LASER EFFECTS ON OCULAR AOw676 T87

STRUCTURES, 0*
AD-109 aRT USARL-7S7

CORNEAL INJURY PRODuCED. SY 'C02
USANMR-6S4 LASER RADIATION*
A CONSIOERATION OF THE A0690 91.5

BIOLOGICAL EFFECTS Of LASER, C *
AD-&6 O 6T "USANRL-79S

Ce. • LASER-INOUCCO.CARACTOGWNESIS!
USANRL-498 I* CLINICAL AND ELECTOP4ORETIC
ABERRANT CORNEAL EPITNRLIAL ALTIRATIONS,

CELLS PRODUCED BY RUBY LASER AD-661 699
IRRADIATION, COO

AD-i RS 452 - USANRLg12
* * SKIN LESION YTRgS14OLD VALUES

USAMRL-732 -FOR LASER RADIATIONAS COMPARED
THRESNOLD LESIoNS I €DUCiE IN WITH SAFETY SYANDAROS.

PORCINE SKIN iY Cof LAS(R -AD-&i 671
RADIATION,

AD-699 347 USANRL-821
THE.RETINAL PIGMENT EPITHELIUM.

USAMRL-712 V. RADIATIO THRESHOLDS ASSOCIATED
SURFACE TVKPEpATU*9 AS A WITH THE 0-SWITCHED RUBY LASER*

PARAHETER IN ESTIMATING LASER AD-692 846
INJU*Y THRESHOL0S, . ..

AD-i6S 967 USARL-8#2
* * 0 ANALYSIS Or LASER INDUCED SKIN

USAMRL-78 fUlNS. BY'A OAMAGE INTEGRAL MODEL;
THIRST LEVEL DURING THE AD-71 .960

CONSUMPT N OF FLAVORED OATER
EFFECTS ON SUBSEQUENT PREFERENCE# *ARMY MISSILE CONrANO REDSTONE
AD-6R8 977 ARSENAL ALA 9L9CTROMAGNETICS LAS

USAMRL-?59 A LASER DEVICE FOR USE IN
SOME EFFECTS OF RUBY LASER CLINICAL TREATMENT OF MALIGNANT

IRRADIATIO4 ON RAT PERFORMANCE, .TUMORS,

0-2
UNCLASSIFIED
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UNCLASSIFIED
ARM-CAR

AO-64q 670 *BALLISTIC RESEARCH LASS ABERDEEN

PROVING GROUND MD

*ARMY RESEARCH AND DEVELOPMENT GROUP 0 0 0 1
14UROP-p FPO NoW YORK 0,910 ERL-MR-1871 .... - "

'ATMOSPHERIC EFFECTS ON THE BEAM

ARO$(E|-EI $I6 PROPAGATION OF THE XH-22 LASER

gfFECT.OQf, "SCR NICRO- RANGEFINDFR,
IRRADIATION Ok. tSO.LATEv CELLS. AD-#62 id-

AD-497 637
i BRLMR-2012

eANNY RESEARCH OFFICE DURHAM N C PROBASILITY ANALYSIS OF OCULAR
DAMAGE DUE TO LASER RADIATION

AROO-60.?-C THROUGH THE.ATMOSPHt.E,

APPROXIMATE MOLECULAR ORBITAL A0-697 159.. - .

TWELVE EYE SAFETY NOHOGRAPHS.

*ARMY TEST AND EVALUATION COMMAND AD-661 906

A8ROEEN PROVING GROUND MD . . .--. .

- 0, *. SRL-TN-1710
NTP 6-2-149 BEAN PROFILE EFFECTS IN LASER

• AIIRS - SAFETY ANALYSIS*

AO-71i . AD-481 907

MTPA6-2-I6 O SIORAD INC NEW HYDE PARK.H Y

LASER RAMNEFINDEA$. 0

AO-72 79 BIORADI102-I
A.- LASER PARAMETERS FOP HUMAN

M A..4-1 V VIEWING, to AN ANALYSIS OF VIEWING

LASER RANMrIfMDERS DIRECT AND SCATTERED LAStO

AD-?*7 410 RADIATION.
0* •INAVTRADEVCEN-67-C0096-1)

ADA&79 103
LAER SAFETY GOGGLES.

AD-719 206 *|REAU OF MEDICINE AND SURGERY

WASHINGTON 0 C

*ATMOSPHERIC SCIENCES Or,~*
SANDS MISSILE RANGE N lX NAVNED-MROO,O'0o014-7

THERMAL'MODL FOR RETINAL

TkE ERBIUM DOPED GLASS LASER- DAMAGE INDUCED By PULSED LASLS,

P9RFORMANCE AND ATMOSPHERIC AD'-1 61s
PROPAGATION CHARACTIMSTI1S, * * •

AO-74 220 DECREMENT IN VISUAL ACUITY FR M
LASER LESIONS IN TN . FOVEAo

*AUTOMITICS DOWNEY CALIF AD-3 400 - -60.

-CARNEGIE-MLLON UNIV PITTSBURGH PA

OCCUPATIGNAL LASER HAZARDS- A . . .
SURVEY 0V THE LITERATURE, APPROXIMATE MOLECULAR ORBITAL

A0-617 91I THEORIES,

.0- IUNCLASSIFIED

a



UNCLASSIFIED

COL'GEO

(AROD-6061:7-Cl TISSUE.
AD- AD-.487 272

$COLLEGE DE FRANCE PARIS NATURALI/A ET OEG AND 6 INC LOS ANGELES CALIF SANTA

BIOLOGIA M MONICA DIV

EFFECT IF LAS'R MICRO- EG.6-CIO6-5922

IRRAOIATI&r, ON ISnLATEO CELLS* HELIUM NEON LASER EFFECTS ON

(ARDG(EI-E-1161 THE EYE.

AD-6?7 8)7 AD-689 qS8

*COLORADO UNIV BOULDER DEPT oF *EYE RESEARCH FOUNDATION BETHESDA MD
ELECTRICAL ENSINEERING 00B

APPLICATION OF LASERS TO MEASUREMENT OF RETINAL IMAGE

EMBRYOLOGY* FOR LASER RADIATION IN RHESUS
AD-49q 78 MONKEY,

AD-702 85
*DEFENSE ATOMIC SUPPORT AGENCY

WASHINGTON D C eFRANKFORD ARSENAL PHILADELPHIA PA

OASA-2326-1 RETINAL DAMAGE BY 4-SWITCIICD
THE EFFECT OF THRESHOLD MACULAR RUBY LASER,

LESIONS AND SUB-TRESOLD MACULAR AD-?Ip $It
EXPOSURES ON VISUAL ACUITY IN THE . . .
RHESUS MONKEY. FA-AO-0

AD-714 8" OCULAR HAZARDS Or THE 4-
SWITCHED ERBIUM LASFR*

0OIFENS1 DOCUMENTATION CENTER AD-711 q12
ALEXANDRIA VA

* * a FA-M69-26o-
DOCoTAS.7023-1 DETERMINATION a? VSIBLE
XENON LAMPS, -VOLUME I* THRESHOLD OF DAMAGE IN RETINA OF

AD-702 725 RHESUS MONKEY BY Q-SWITCHED RUBY

* * a LASER,
DODC-TAS-71-Iq-I AD-700 k2q
RADIATION INJURIES AND

SICKNESS* VOLUME I rA-R-1819

AD-722 970 INVESTIGATION OF THE EFFECTS OF

RUBY LASR RADIATION ON OCULAR
SOEGEWOOD ARSENAL MD TISSUE,

0 0 0 AOD-60 91.7

ABERRANT CORNEAL EPITHELIAL
CELLS PRODUCED BY RUBY LASER *GEORGE WASNINGTON UNIV NASNEGTON D

IRRADIATION* C
USAMRL-69 61 * ; ;

AD-6q 49 2 OBSERVATIONS ON EARLY

* * * PATHOLOGIC EFFECTS fl7 PHOTIC INJURY

[ATR-qO5 TO THE RABBIT RETINA. A LIGHT AND

EVALUATION Or THE MECHANISM DF ELECTRON PICROSCOPIC STUDY,

SOME PHYSICAL EFFECTS OF LASERS ON "AD-621 474

0-4
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UNCLASSIFIED
GEO-NAY

• , •AO-461 0949

CO2 LASER IRRADIATION OF THE ,e .
RABBIT EVE, CLtNICAL AN0 120q-TDR2 '4
HISTOPATMOLOSIC OPSERVATIONS, -LASER RADIATION EFFECTS ON THE

A064? *42 MORPHOLOGY AND FUNCTION Or OCULAR
TISSUe.

06EO6E WASHINGTON UNIV WASHIN4.ON 0 AD-675 q76

C DEPT OF OPHTHALMOLOGY
& *'*. *KOLLSNAN INSTRUMENT CORP ELMHURST N

OCULAR HARARDS Or TRANSSCLERAL T

LASER RADIATION. II. INTRAOCULAR so.
INJURY PRODUCED Sy RUsY AND LASER APPLICATION AVIATION

NEV ITwIW LAS!RS, - ORDNANCE STUDY.
A0-686 24? (NAVTRADiVCEN-1867-oi

*0A-A249 917

eGEORiG WASMINOTON UNIV V*SHINSTON 0

€ SCHOL OrMEDICINE *LOUISVILLE UNIV Ky DEPT OF
0 * • OPHTHALMOLOGY

PRLNIW*ARY OSERVATIONS ON . •
OCULAR EFFECTS oF HIGH-PO#tR, STUDY Of OCULAR EFFECTS OF

CONTINUOUS C62 LASERIRRAFIATION, CHRONIC EXPOSURE TO LASER
•AD0609 120 RADIATION,

~AD-6IS 1e1

oGEO994TOWN VNIV 1ASHINGTON 0 C
.SCHOOL OF MEDSCII eMEDICAL COLL OF VIRGINIA RICHMOND

CK1"R*AL SDECA AFTER LASER THE EFFECT OF THRESHOLO HACULAR

RAoIAYTON AN ELEC"*ON NICRSCOPIC LESIONS AND SUD-THRESHOLD NACULAR
STUDY, EXPOSURES ON VISUAL ACUITY IN THE

"ADN44W 716 RHESUS HONK! Y,
(DASA-2P26-l1

*HONWYOELL INC ST PAUL MINN RESEARC AD-?:q 829

* s * oKEDICAL COLL OF VIRGINIA RICHNOHO

1049eFRI HEALTH SCIENCES DIV
THE EFFECTS OF HIGN-INTENSITY 9* .

RADIANT STIMULATION OF VARYING BIOLOICAL APPLICATIONS AND
SAVELENGTHS AND DURATIONS ON EFFECTS OF OPTICAL MASCRS,

REtINAL SENSITIVITY, CUSANRDC-1968-61
AD-6 477 AD-689 $72

13047-FRI oNATIONAL ACADEMY OF SCIENCES.NATIONAL
LASER RADIATION EFFECTS ON THE RESEARCH COUNCIL WASHINGTON 0 C

MORPNOLOIY AND FUNCTION OF OCULAR DIV OF MEDICAL SCIENCES
TISSUE.

A0-696 47 NCLC-IP02
0 0 0 HUMAN BIOLOGICAL INTERACTIONS

l2047-TORI WITH LASER LIGHTo T
LASCN RADIATION EFFECTS ON THE AD-460 361

MORPHOLOGY AND FUNCTION OF OCULAR
TISSUE. *NAVAL APPLIED SCIENCE LAB IROOLYN N

U 0-S
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NAV-NEW

Y RADIATION*

* 0 6 AO-679 30

NASL-TM-2
ELECTROMAGNETIC RADIATION "AVTRAOEVCEN-186-1

HAZARDS INTHE NAVY. LASER APPLICATION AVIATION.
AD-6q5 696 ORDNANCE STUDY.

*NAVAL MEDICAL RESEARCH INST BETHESDA A *, , 91*

No NAVTRADEVCEN-H-11
LASER SAFETY*

OECREMENT IN VISUAL ACUITV FROM AD-721 Olg
LASER LESIONS IN THE FOVEA,
lNAVMED-MROOS.13sIPOO.o06) NAVAL TRAINING DEVICE CENTER PONT

AD-iq 608 UASMINGTON.M Y

RETINA: PATHOLOGY Of NEODYMIUM NAVTRADEVCEN-INIO
AND RUBY LASER BURNS; BIOLOGICAL EFFECTS OF LASERS:

AD-662 152 SAFETY RECOMMENDATIONS AND A
* * . NOMMENT ON THE CONCtPT OF OCULAR

THERMAL MODEL FOR RETINAL OANA4E.
DAMAGE'INDUCtD BY PULSED LASERS*. AD-607 '14
4NAVMED-MROO5.Oqo03q*7)

AD-673 616 eNAVY UNDERWATER SOUND LAS NEW LONDON

-ONAVAL ORDNANCE LAI $MITE OAK 900
. 0 o *USL-772

NOLTR-60-92 EXAMINATION OF SAFETY PROBLEMS
TRAVEL REPORT ON THE FIRST 4SSOCIATED WITH USL FIELD LASEA

INTERNATIONAL CONFEIqNCE ON LASER OPERATIONS.
APPLICATIONS - PAqlS, FRANCE 18-22 AD-646 009
JULY 1967 HELD AT SALLE DU ROND -
POINT DES CHAMPS - ELYSEES IN THE SNEI YORK EYE AND*EAR INFIRMARY N Y
PALAIS D GLACE, 0 a .

AO-671 166 INVESTIGATION OF THE EFFE04S OF
RUBY LASER RADIATION ON OCULAR

*NAVAL SUBMARINE MEDICAL CENTER GROTON TISSUE*
CONN SUBMARINE MEDICAL RESEARCH LAI IFA-R-Iljs9

0 # * AD-618 917
SMRL-MR-68-4
LASER.INDUCEO PATHOLOGY OF THE ONE$ YORK UNIV N Y SCHOOL OF

RAIIT RETINA: COMPARISON OF THREE ENGINEERING AND SCXENCE
RADIATION WAVELENGTHS,
A04669 1i " ASER SAfETY,

AO-646 $O6
*NAVAL TRAINING DEVICE CENTER ORLANDO

FLA "oNEW YORK UNIV N Y SCHOOL OF
* . .MEDICINE

NAVTRADCVYEN-67-C.0096-1
LASER PARAMETERS FOR HUMAN PNOTOCOAGUATION P*ODUO9 bY A

VIEWING. 1. AN ANALYSIS OF VIEWING' COHERENT LIGMT. SOURCE
DIRECT AND SCATTERED LASER AOD-64 293
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NOR-TEX

ONORTHEASTERN UNIV BOSTON MASS DEPT *SCHOOL OF AEROSPACE MEDICINE BROOKS
Of BIOPHYSICS AND BIOMEDICAL AP TEX
ENGINEERING 0 .

• • •SAN-TR-68-)
ANTERIOR CHAMMER MIASUREMENTS EFFECT OF RUBY LAiER ENERGV ON
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